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This thesis examines the extent to which social exclusion is related to 
cognitive impairment of Chinese elderly, based on data from the Chinese 
Longitudinal Healthy Longevity Survey (CLHLS) -- 2002, 2005, and 2008/09 
waves. Cognitive impairment is measured by the Chinese version of 
Mini-mental State Examination (MMSE). Social exclusion is conceptualized 
as a multidimensional composite index, including financial deprivation, 
limited social connectedness in family and society (social isolation), and lack 
of access to basic social rights (retirement benefits and adequate medical 
services). The index ranges from no social exclusion to extreme social 
exclusion and captures the cumulative impact of the disadvantages resulting 
from each individual dimension of deprivation. This study conducts Heckman 
Selection Model (HSM) to address empirical challenges surrounding sample 
attrition due to mortality, and individual-level Fixed Effectss Model (FEM) to 
address certain endogeneity concerns with the longitudinal dataset. 
The findings indicate that about 19.6% of Chinese elderly experienced 
varying levels of social exclusion in 2002, with 2.52% experiencing severe 
and extreme exclusion. The rates of being in social exclusion were higher for 
the rural elderly and female elderly as compared to their counterparts. 
Specifically, rural females had the highest percentage of being in social 
exclusion (27.86%) among the elderly. 
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The regression analyses found that social exclusion was associated with 
cognitive impairment. The results in FEM indicate that the odds of being 
cognitively impaired were 1.55 times higher for those in moderate social 
exclusion in relation to those who were not, after controlling for all covariates. 
The odds were 1.71 times higher for those in severe and extreme social 
exclusion, when compared to the reference group. 
Past research on cognitive impairment has paid little attention to its 
association with financial deprivation and the lack of access to basic social 
rights. Therefore, this study investigates the associations between individual 
dimensions of social exclusion and cognitive impairment. Low income, lack 
of participation in social activity, nobody to seek support from, and no access 
to certain basic social rights were the risk factors found to be associated with 
cognitive impairment in late life for the older Chinese. 
This thesis further examines the effects for rural/urban and male/female 
sub-groups and finds that the rural female elderly were the most vulnerable 
group with respect to both social exclusion and cognitive impairment.  
The comparisons between sub-groups demonstrate that there were 
residential and gender differences in the association between social exclusion 
and cognitive impairment. Specifically, the study found that socially excluded 
rural elderly were more likely to have cognitive impairment as compared to 
their urban counterparts in the same conditions. The results of HSM and FEM 
both indicated that moderate and severe/extreme levels of social exclusion 
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were associated with higher risks of having cognitive impairment for the rural 
elderly.  
In terms of gender differences, the results in both HSM and FEM show 
that social exclusion was significantly associated with cognitive impairment 
for women. In the FEM, the odds ratio was 3.74 for the women in severe and 
extreme social exclusion. By contrast, only moderate social exclusion was 
significant for men in the FEM. 
Finally, yet importantly, my study also finds that rural older women were 
the most vulnerable group among Chinese elderly. They were more likely to 
develop cognitive impairment when they were in social exclusion as 












List of Tables 
3.1 
Table 3.1 Sample distribution of CLHLS in 2002, 2005, and 2008/09 waves 
56 
3.2 
Weighted mean of MMSE score for respondents aged 65-99 and the 
centenarians, 2002 – 2008/09 
57 
3.3 
Variables for analyses in this study 
61 
3.4 
Weighted descriptive analysis of variables of social support, 2002  
74 
3.5 
Status of survival, death, or lost to follow-up from the 2002 to 2005, 2005 
to 2008 waves aged 65 to 99 (Unweight) 
83 
4.1 
Weighted descriptive analysis of the MMSE score, 2005 
91 
4.2 
Weighted descriptive analysis of the cognitive functioning, 2008/09 
92 
4.3 
Weighted descriptive analysis of cognitive impairment, 2005, 2008/09 
94 
4.4 
Weighted descriptive analysis of independent variables, 2002 
95 
4.5 
Weighted descriptive analysis of dependent variables (cognitive 
impairment) for rural and urban sub-groups 
101 
4.6 




Weighted descriptive analysis of dependent variables (cognitive 
impairment) for male and female sub-groups, 2005, 2008/09 
108 
4.8 






















Fixed Effectss Model of components in social exclusion and cognitive 
impairment, 2002-2008/09  
132 
5.5 
Heckman Selection Model of cognitive impairment and social exclusion 
with interaction of residence, 2002-2005 wave 
138 
5.6 
Fixed Effects Model of cognitive impairment and social exclusion with 
interaction of residence, 2002-2008/09 
140 
5.7 
Heckman Selection Model of cognitive impairment and social exclusion 
with interaction of gender, 2002-2005 wave 
142 
5.8 
Fixed Effects Model of cognitive impairment and social exclusion with 
interaction of gender, 2002-2008/09 
144 
6.1 
Heckman Selection Model of social exclusion and cognitive impairment, 
rural and urban sample, 2002-2005 
151 
6.2 
Heckman Selection Model of variables on social exclusion and cognitive 
impairment, urban residents, 2002-2005 
155 
6.3 
Heckman Selection Model of variables on social exclusion and cognitive 
impairment, rural residents, 2002-2005 
158 
6.4 
Fixed Effectss Model of social exclusion and cognitive impairment, rural 
and urban group, 2002-2008/09 
163 
6.5 
Fixed Effectss Model of variables on social exclusion and cognitive 
impairment, urban group, 2002-2008/09 
166 
6.6 
Fixed Effectss Model of variables on social exclusion and cognitive 
impairment, rural group, 2002-2008/09 
169 
6.7 




Heckman Selection Model of variables on social exclusion and cognitive 





Heckman Selection Model of variables on social exclusion and cognitive 
impairment, females, 2002-2005 
178 
6.10 
Fixed Effectss Model of cognitive impairment and social exclusion, males 
and females, 2002-2008/09 
182 
6.11 
Fixed Effectss Model of variables on social exclusion and cognitive 
impairment, males, 2002-2008/09 
186 
6.12 
Fixed Effectss Model of variables on social exclusion and cognitive 
impairment, females, 2002-2008/09 
190 
6.13 




Heckman Selection Model of cognitive impairment and social exclusion, 
Rural and Urban sample, 2002-2005 
197 
6.15 
Fixed Effectss model of cognitive impairment and social exclusion, 

















List of Figures 
2.1 
Theoretical framework of this study 
21 
3.1 












Chapter 1 Introduction 
1.1 Aim 
This study aims to examine how social exclusion is related to cognitive 
impairment in elderly Chinese by using the Chinese Longitudinal Healthy 
Longevity Survey (CLHLS) dataset. Cognitive impairment is defined as a 
mild stage of cognitive disorder and measured by the Mini-Mental State 
Examination (MMSE). Social exclusion theory is adopted and developed 
based on the Chinese context. In order to conduct a rigorous examination on 
the issue, social exclusion is conceptualized as a multi-dimensional composite 
index that includes (1) financial deprivation, (2) limited social connectedness 
(social isolation), and (3) lack of access to basic social rights (retirement 
benefits and self-evaluated adequate medical services).  
I consider these three individual dimensions of social exclusion and 
examine the cumulative effect from social exclusion as a composite construct 
on cognitive impairment. Financial deprivation and social isolation are two 
well-studied factors associated with elderly cognitive impairment in the 
Western literature. Are they critical factors in the Chinese context as well? 
Moreover, how are the Chinese elderly affected by access or lack of access to 
retirement benefits, such as pensions, public medical insurance and medical 
services, all of which are crucial resources to cope with deteriorating health? 
Previous studies have not addressed this issue. Therefore, I include lack of 
social rights as the third dimension of social exclusion in this study to explore 
its association with cognitive impairment. 
Separate analyses were conducted for two sub-groups in this study: the 
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rural/urban sub-group and the men/women sub-group. One significant 
characteristic that differentiates Chinese society from Western society is the 
household registration or Hukou system in China. The assignment of urban or 
rural hukou determines individuals’ access to social welfare and medical 
resources based on place of birth. Moreover, the hukou system also leads to 
disparities such as lower socio-economic status, inadequate medical resources 
and lack of access to better education for rural Chinese. All of these disparities 
made the rural elderly rely more on family and children in their older age than 
their urban counterparts. Given the fact that urban hukou status conveys 
greater resources than rural hukou status, I conducted separate analyses for the 
urban and rural elderly to eliminate bias that might be engendered by 
differences in the basic standard of living between urban and rural residents.  
The decision to conduct separate analyses for men and women was also 
due to the concern that disparities in social resources between men and women 
might skew the results. Current seniors were born and lived most of their lives 
when China had a relatively poor economy and was conservative in gender 
norms. Many women are illiterate and do not work in the labour market. For 
these reasons, they have limited social mobility, which is further exacerbated 
by rural hukou. Does this unequal access to social resources and the gendered 
social roles in family and society affect cognitive impairment differently for 
women and men? Elderly women in rural areas are more likely to be in 
poverty, to experience social isolation, and lack access to social rights because 
the strong patriarchal society they live in did not allow them to receive an 
education or work in paid labor. Therefore, they are actually in triple jeopardy. 
No studies have examined the effect of this magnified social deprivation 
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suffered by rural women and its impact on their cognitive well-being in their 
later years. These concerns drove me to do this study.  
1.2 Background and Significance 
1.2.1 Background 
Ageing has become a global concern. The population ages 60 and older had 
quadrupled from 1950 to 2012, for a total of approximately 810 million 
seniors in 2012 (UNFPA 2012). The UN has projected that the ageing 
population will reach 1 billion within the next 10 years and 2 billion by 2050. 
As the nation with the largest population, China is the only country in the 
world with more than 100 million elderly individuals. The population ages 65 
and older hit 143.86 million in 2015, and represented 10.5 percent of the 
whole population (National Bureau of Statistics of China [NBSC] 2016).  
In 2015, the life expectancy for the Chinese was 76.34 years ([NBSC] 
2016). This long life expectancy brings with it a range of health and social 
issues, among them, age-related cognitive impairment. Cognitive disorder (or 
‘neurological disorder’ in psychiatry) includes several stages, from mild 
cognitive impairment to severe dementia (Kalaria, et al. 2008). Chinese 
epidemiologists have found that cognitive impairment is a forerunner of 
dementia and significantly increases the risk of Alzheimer’s disease and 
vascular dementia, which are the two major subtypes of dementia found in 
China (Dong, et al. 2007; Huang, et al. 2005; Li, 2002; Nie, et al. 2011).  
This issue of cognitive impairment becomes more pressing in an ageing 
society because the prevalence of cognitive disorder is high among the elderly, 
and the risk only increases with age. The first national study on dementia in 
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the United States, ‘The Aging, Demographics, and Memory Study’ (ADAMS) 
of 2002, showed that the prevalence of dementia among individuals ages 65 
and older was 13.9 percent, but the rate was even higher, 37.4 percent, among 
individuals ages 90 and older (Plassman, et al. 2007).  
The prevalence of cognitive impairment in old age calls for close 
attention because it has been widely recognized that severe stages of cognitive 
impairment or dementia hampers the affected elder’s ability to function 
normally in familial and social life (Chandra, et al. 2006; Hyman, et al. 2006). 
The elderly suffer as do their families members, who bear the psychological 
and financial stress of care giving (Aarsland, et al. 2007; Covinsky, et al. 
2003). Moreover, even though the pathogenesis and the pathologic processes 
of cognitive impairment and dementia are still not clear (Bateman, Xiong, 
Benzinger, Fagan, Goate, Fox, et al. 2012), dementia is associated with higher 
mortality among the elderly (Albert, DeKosky, Dickson, Dubois, Feldman, 
Fox, et al. 2011; Bradford, Kunik, Schulz, Williams & Singh 2009; Griva, et al. 
2010; Sperling, Aisen, Beckett, Bennett, Craft, Fagan, et al. 2011). This 
association between severe cognitive impairment and mortality is found in 
both the West (e.g., Gale, Martyn & Cooper 1996; Griva, Stygall, Hankins, 
Davenport, Harrison & Newman 2010; Jagger, Clarke & Stone 1995; Sachs, 
Carter, Holtz, Smith, Stump, Tu, et. al. 2011) and East Asian societies, 
including China (e.g., Chen, Lin & Chen 2009; Gao, Jin, Unverzagt, Cheng, 
Su, Wang, et al. 2014; Lu & Li 2015). 
Cognitive impairment calls for careful attention not only to the high 
morbidity in tandem with ageing but also its negative financial impact on 
society. Dementia and other geriatric mental diseases are among the leading 
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causes of financial burden worldwide (Aalten, Verhey & Severens 2014; 
Hyman, et al. 2006; Lopez, et al. 2006; Wimo, Jönsson, Bond, Prince & 
Winblad 2013). There are significant costs associated with the care of 
cognitively impaired individuals that families and societies must bear 
(Handels, Wolfs, Aalten, et al. 2013).  
Given the psychological and financial burdens of this disease state, it is 
imperative to study the determinants of cognitive impairment and make 
possible early interventions to prevent or reduce the negative effects and costs 
caused by this disease. Epidemiology studies have shown that to prevent or 
ameliorate the development of dementia interventions must occur when 
cognitive impairment is detected (Albert, DeKosky, Dickson, et al. 2011; 
Clarke, Jagger, Anderson, Battcock, Kelly & Campbell Stern 1991; Ritchie 
&Touchon 2000). However, in most societies, dementia is still 
under-diagnosed because the causes of the disease are still unclear and the 
pathologic processes from mild cognitive impairment to severe stages usually 
take a long time to confirm (Bradford, Kunik, Schulz, Williams & Singh 2009). 
Furthermore, most of the studies in this field in both the West and China were 
conducted in epidemiology and tended to focus solely on dementia (Chandra, 
et al. 2006; Dong, et al. 2007; Ferraro & Wilkinson 2013; Hebert, et al. 2013; 
Huang, et al. 2005; Plassman, et al. 2007; Zhang, et al. 2005), but not the mild 
cognitive impairment which leads to dementia. 
Early diagnoses are critical as is a better understanding of factors that 
contribute to this disease state, such as the early stage of cognitive disorder. 
We also need to look beyond biological factors to social determinants (Ferraro 
& Wilkinson 2013; Link & Phelan 1995). The relationship between health and 
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its social determinants has attracted much attention in the West in recent 
decades. Well-founded empirical evidence shows that low levels of education, 
limited financial resources and lack of social support increase the probability 
of poor mental and physical health, and such factors are often linked with 
cognitive disorders (Baumeister, Twenge & Nuss 2002; Engelhardt, et al. 2010; 
Hayward, et al. 2000; House, Kessler & Herzog 1990; House et al. 1994; Kim 
& Willson 2008; Steptoe, et al. 2013). Furthermore, studies have found that 
the accumulated effects of unequal access to social resources increase the 
disparity of mental health conditions in later life (Dohrenwend, et al. 1992; 
Green & Benzeval 2011).  
However, few Chinese studies examine the effect of unequal social 
resources on cognitive impairment in old age. Most of the literature is based 
on epidemiological studies, and there is no study at the national level on the 
prevalence and determinants of cognitive impairment and dementia (Chan, et 
al. 2013; Dong, et al. 2007). In addition, the studies that do exist were 
conducted in one or a few big cities, which are not likely representative of the 
elderly with cognitive impairment in Chinese society, especially in rural China. 
Second, these epidemiology studies usually do not consider the effects of 
social factors (Huang, Meyer, Zhang, et al. 2005; Zhang, Chen & Liu 2004), 
such as financial concerns, social relationships, and public welfare. Due to 
these limitations, the studies could not explain the impact of social factors on 
cognitive impairment, something that has been extremely significant in the 
Western context (Baumeister, Twenge & Nuss 2002; Engelhardt, et al. 2010; 
Hayward, et al. 2000; House, Kessler, & Herzog 1990; House et al. 1994; Kim 
& Willson 2008; Steptoe, et al. 2013). 
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Based on findings from a limited set of studies on cognitive impairment 
in China, one study by Zhang, Chen, and Liu (2004) in Beijing, Xi’an, 
Shanghai and Chengdu revealed that the general condition for those families 
with dementia patients was grim. They found that these families faced severe 
financial difficulties and could not afford even basic medication. Also, family 
members were the only caregivers, but most had not received any professional 
training on the care of individuals with dementia. 
Therefore, poverty and lack of professional support were the main 
challenges these patients and families faced. This four-city study gave 
valuable insight into the severity of the issue in China. The current study 
intends to capitalize and expound on this research.  
1.2.2 Significance 
The significance of this study is both theoretical and methodological. This 
study uses a comprehensive theoretical framework of social exclusion and 
constructs a composite index of social exclusion to examine the relationship 
between social factors and cognitive impairment. I adopted three dimensions 
to construct social exclusion-- financial deprivation, social isolation, and lack 
of basic social rights which were drawn from the Chinese context.  
Historically, Chinese elderly have been at high risk of living in poverty 
and lacking basic social provisions, especially the rural elderly. Many of them 
had not held a formal job in the paid labour market and thus were ineligible 
for a pension and social welfare resources. Chinese elderly were also at high 
risk of being socially isolated due to the shrinking family size and internal 
migration. Rapid urbanization also broke the traditional multi-generational 
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living environment.  
This is the first study that uses social exclusion as a multi-dimensional 
measure to examine social deprivations experienced by the elderly in China. 
My construction of social exclusion provides a new approach to understanding 
how various social factors work as an integrated social structure and affect 
cognitive impairment in old age for the Chinese. I also examine how each 
individual aspect of social exclusion is associated with cognitive impairment. 
The analyses explore the association between financial deprivation (including 
both subjective and objective measurements), social isolation (including both 
familial and societal measurements), lack of basic social rights and cognitive 
impairment. Among them, the effect of financial deprivation and lack of basic 
social rights have not received enough attention in academia. 
Methodologically, this study adopts a national and representative 
longitudinal dataset to examine the potential causation of social exclusion and 
cognitive impairment. In order to address limitations in the dataset, the 
Heckman Selection Model (HSM) is employed to account for sample attrition 
due to mortality. The individual-level Fixed Effects Model (FEM) is used to 
address the endogeneity issue (such as possibly confounding biological factors) 
in the longitudinal dataset, which strengthens the analyses. 
1.3 Thesis Structure 
This thesis contains seven chapters. The first chapter is an introduction. 
The second chapter presents a literature review and the theoretical framework 
of this study. It first reviews literature on social exclusion. The second section 
of the chapter reviews previous studies on social determinants of cognitive 
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impairment including poverty, social connectedness and basic social rights. 
Based on the literature review, research hypotheses and the theoretical 
framework of this study are developed in Chapter Two. The third chapter is 
about data, operationalization and research methods: the Heckman Selection 
Model (HSM) and the individual-level Fixed Effects Model (FEM). After the 
methodology chapter, there are three results chapters. The fourth chapter is the 
descriptive analyses. It contains three sections: the analyses for the whole 
sample, followed by analyses of the rural/urban sub-group and male/female 
sub-group. The fifth and sixth chapters are the regression results. Chapter Five 
presents the results of the whole sample, using HSM and FEM. Chapter Six 
presents a comparison of the results of the rural/urban and the men/women 
sub-groups. In Chapter Seven, I summarize the findings, discuss the 
significance and implication of the results, limitations of this dissertation, and 













Chapter 2 Literature Review, theoretical framework and research 
hypotheses 
This chapter reviews two sets of studies. First, I review different approaches of 
conceptualizing social exclusion. Then the review moves to literature on 
24 
 
poverty, social connectedness, basic social rights, and cognitive impairment.  
The concept of social exclusion emerged from Western European 
countries and has been widely used after the economic crisis in reference to 
the marginalized and deprived groups in the society who suffer from multiple 
types of deprivations in social resources and inequalities (Levitas 2006), as 
well as within both Western and Asian societies (Innes, Archibald et al. 2004; 
Lin, Xu, Huang & Zhang 2012; Macpherson 1997; Marlier and Atkinson 2010; 
Morgan, Burns et al. 2007; Phongpaichit, Piriyarangsanan, Treerat 1996).  
However, thus far there has been no standard definition of social 
exclusion (Morgan, et al. 2007) or measurements for it (Social Exclusion Unit 
2001). Meanwhile, studies on social exclusion and cognitive impairment are 
extremely limited in number. There is no study that examines the cumulative 
effect of social exclusion on cognitive impairment in the Chinese context. 
 Based on the review of different approaches to define social exclusion 
as well as its characteristics in the Chinese context, this section delineates the 
concept of social exclusion that will be employed in the current study. Social 
exclusion is conceptualized as a composite index which includes financial 
deprivation, social isolation, and lack of access to basic social rights. The 
theoretical framework for this study will be proposed at the end of the first 
section.  
The second section of this chapter comprises four parts. It first reviews 
the literature of the three dimensions of social exclusion and cognitive 
impairment. Then, I discuss the unique Chinese context and why it is 
important to examine rural/urban and male/female differences in social 
exclusion and cognitive impairment. Related research hypotheses will be 
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proposed at the end of each part of the review. There are altogether seven 
research hypotheses in this study. 
2.1 Literature review on social exclusion and the theoretical framework 
2.1.1 Measuring social exclusion 
The development of cognitive theory from biological and psychological 
theories to social cognitive theory emphasized that social structure applies 
crucial influences on the cognitive functioning of human beings (Bandura 
2001). Bandura (2001) argued that the cognitive capability that human beings 
possessed operates as agencies in daily life. These agencies and the social 
structure mutually construct each other. However, there is a lack of empirical 
studies on how social structure, especially the disparities of social resources 
that are restricted by social structure, affects people’s cognitive impairment. 
Recent years have witnessed a burgeoning volume of studies on how 
social structure led to social inequalities and how these social inequalities 
were associated with health inequality in both the West (Blas, et al. 2008; 
Dahlgren & Whitehead 2007; Dannefer 2003; Huisman, et al. 2013; Frytak et 
al. 2003; Mullainathan et al. 2013; Marmot 2005; Marmot et al. 2008) and 
China (Fang et al. 2010; Li, Zhang &Tian 2006; Liu, Hsiao & Eggleston 1999; 
Luo, Zhang, Jin & Wang 2009; Zhang & Kanbur 2005; Zhao 2006; Zhou, et al. 
2013). These studies have found that poverty, difference in socioeconomic 
status, social isolation, and unequal access to medical resources as well as 
welfare, were associated with chronic diseases (Frytak, et al. 2003; Huxley & 




Even though there has been an increasing number of studies that 
incorporate multiple dimensions to measure social inequality, most of these 
studies merely emphasize one or few aspects of it when analyzing the effects 
of inequities that are perpetrated by social structure (Sen 2000), rather than 
examine the cumulative effect from these social disadvantages. For example, 
in some reports on social inequalities and heath in EU (Dahlgren & Whitehead 
2007; Ferrera 2005; Leary 1990; Sen 2000), the authors analyzed poverty, 
society and community-involvement policies, individual’s lifestyle, and the 
impacts of these factors on health outcomes separately.  
In reality, social structure works as an integrated system rather than as an 
individual factor, and disadvantages often cluster and have cumulative effects 
on vulnerable groups rather than just totted-up impacts on health inequality. 
For example, in many dementia cases, poverty as a factor was associated with 
other vulnerabilities. Studies found that poverty often compounded with a lack 
of social support, low social-economic status, being minorities, and being 
women (Cattel 2001; Dore, Waldstein, Evans & Zonderman 2015; Edgerly, 
Yeh, Holloser & Fox 2013).  
Furthermore, the influences of social structure on health accumulate 
when people enter old age. A significant number of studies in the West have 
found that social resources were intertwined with each other and more 
importantly, the negative effects of the disparities in social resources 
accumulated over people’s life course (Dannefer 2003; Frytak, et al. 2003; 
O'Rand 1996; Pearlin, et al. 2005; Riley, et al. 1972; Silverstein & Giarrusso 
2011). For example, in the U.S. context, black women who were living in 
poverty and had a lack of medical resources were at a high risk of having 
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cognitive impairment even in their middle age (Dore, Waldstein, Evans & 
Zonderman, 2015), and such health inequalities increased as these women 
aged. 
This means that the older one is, the more he or she is likely to 
experience health-related vulnerabilities and encounter a lack of coping 
resources because of the fragility accompanied by physical ageing, as well as 
the inequities in social structure which disadvantages the old in relation to 
other age groups (Riley, Johnson & Foner 1972; Lowry & Xie 2009). Among 
this ageing population, older people with mental illness, such as dementia, are 
the most vulnerable groups because the society does not pay enough respect 
and concerns to the demented elderly (Bond, Corner et al. 2004; Bruens 2013; 
Huxley & Thornicroft 2003). Meanwhile, given the factor that policies and 
culture vary across countries, the effect of social structure on demented elderly 
is context dependent. Therefore, it is critical to analyze these effects in specific 
cultural and societal context. 
It is thus essential to have a theoretical framework that allows us to 
examine the cumulative effect of the multiple disparities in social resources on 
cognitive impairment. The social exclusion theory provides such a framework. 
The notion of social exclusion traces its source to Durkheim’s concept of 
hegemony and referred to this as the condition in which there is lack of social 
integration (Levitas 1996). In 1989, ‘social exclusion’ was adopted as a 
concept referring to multiple deprivations from social resources and the 
limited opportunities for participating in society in the European Union (EU) 
(UNDP 2006). Social exclusion has been widely used in Western European 
countries, such as United Kingdom (UK) (Walker & Walker 1997; Social 
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Exclusion Unit 2001). The EU approach to social exclusion is the most 
comprehensive one among all other approaches because it emphasizes the lack 
of opportunities to engage in political, economic, cultural, and social activities 
for certain vulnerable social groups, which arise due to involuntary conditions 
(Blair 1998; Lund 2002; Marlier & Atkinson 2010; Walker & Walker 1997; 
Social Exclusion Unit 2001).  
Although, there are different approaches to defining ‘social exclusion’ 
(Marlier & Atkinson 2010; Morgan, et al. 2007), there is some consensus 
among the scholars applying this concept. First, different from the 
conventional approach which solely adopted financial deprivation as a 
monetary standard to define the most vulnerable social groups at the bottom of 
social strata (Gordon, et al. 2000; Levitas 1996; UNDP 2006; UNPFA 2012), 
social exclusion further resulted in the deprivations of other social safeguards 
(Levitas 1996, 2006; Smith 2013; UNDP 2006). It is considered to be a 
‘relational dimension’ (Morgan, et al. 2007), and moves beyond economic 
concern or poverty to shed light on both financial and non-financial 
deprivations (Kabber 2006; Kenyon 2003; Silver & Miller 2003).  
Second, most scholars adopted a multidimensional approach to include 
financial deprivation or namely, poverty (Arriba & Moreno 2005; Cattell 2001; 
Macpherson 1997; Nolan & Whelan 2010; Kabeer 2006; Kenyon 2003; 
Macpherson 1997; Silver and Miller, 2003; Smith, 2013), lack of social 
relations (Barry 1998; Burchardt, Grand & Piachaud 2002; Cattell 2001; 
Levitas 2006; Macpherson 1997; Sen 2000; Silver & Miller 2003), subject’s 
feeling of not belonging (Baumeister, Twenge & Nuss, 2002; Parr, Philo & 
Burns 2004) and subjective experiences of deprivation (Baumeister, Twenge & 
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Nuss, 2002; Parr, Philo & Burns 2004), unemployment (Macpherson 1997; 
Nolan & Whelan 2010; UNDP 2006), identity and discrimination (Kabeer 
2006; UNDP 2006), education disadvantages and poor health (Nolan and 
Whelan 2010; Kabeer 2006; Levitas 2006), and lack of basic social rights and 
social welfare (Arriba & Moreno 2005; Nolan & Whelan 2010; Phongpaichit, 
Piriyarangsanan & Treerat 1996; Smith 2013).  
Some scholars argued that in the East Asian context, besides poverty, 
certain other social factors, such as policies stipulating fertility and migration, 
the culture of filial piety, lack of social networks and political factors of voting 
rights, inadequate education, poor health, and housing could be used as 
indicators to examine social exclusion (Lin, et al. 2012; Phongpaichit, 
Piriyarangsanan &Treerat 1996).  
Regardless of the consensus on the measurements of social exclusion, 
many of the studies still use one-dimensional approaches and are unable to 
examine the cumulative and integrated effects of social exclusion. This issue 
of conceptualization and measurement of social exclusion exists in studies on 
social exclusion and mental health as well. In general, social exclusion leads to 
poor physical and mental health (Social Exclusion Unit 2001), whereas in the 
field of social exclusion and mental health, the term “social exclusion” mainly 
referred to social isolation or not participating in society (Baumeister & Tice 
1990; Eisenberger, Lieberman & Williams 2003; Leary 1990; Morgan, et al. 
2007; Parr, et al. 2004). In some studies, social exclusion referred to isolation. 
It was found to be associated with distress (Eisenberger, Lieberman & 
Williams 2003), anxiety (Baumeister & Tice 1990; Leary 1990), depression 
and other mental and psychological disorders (Leary 1990; Morgan, et al. 
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2007; Parr, et al. 2004; Twenge, et al. 2007; Twenge, et al. 2002). In other 
studies, social exclusion was examined by certain cultural components. 
Studies found that there was an association between social stigma and cultural 
neglect of the demented elderly (Bruens 2013; Fishe 2013).  
In summary, there are three dimensions that most of the studies adopted 
to define and measure social exclusion. They are financial deprivation such as 
low-income, inadequate housing or assets (Arriba & Moreno 2005; Nolan & 
Whelan 2010; Kabeer 2006; Macpherson 1997); lack of participation in 
society (Eisenberger, Lieberman & Williams 2003; Morgan et.al. 2007; Nolan 
& Whelan 2010), and lack of certain social rights, such as inadequate medical 
services (Arriba & Moreno 2005; Nolan & Whelan 2010; Phongpaichit, 
Piriyarangsanan & Treerat 1996; Smith 2013).  
In both the theoretical and the empirical examination of social exclusion 
and mental health, there has been insufficient research focused on defining the 
concept of social exclusion as there have been severely limited studies 
contributing to it (Morgan 2007). Although many studies adopted the term 
'social exclusion', which is inherently a multidimensional concept, they still 
use a single measurement to operationalize social exclusion. In both 
theoretical and methodological aspects, measuring the additive effect of social 
factors in social exclusion does not contribute and improve either the 
measurement or the understanding of how social inequalities work as an 
integrated system that has cumulative effect on vulnerable populations.  
Moreover, the Chinese context makes the study of social exclusion and 
cognitive impairment a unique case. This is because of the following social 
transitions that are occurring in contemporary China. First, the One-Child 
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policy and low fertility rate lead to a rapidly ageing society (Gong et al. 2012; 
National Bureau of Statistics of China [NBSC] 2015; Zhang & Goza 2006). 
Second, the unbalanced and biased developmental policies give the urban 
residents substantially more rights in comparison to those living in rural areas, 
including financial and health care support (Griffiths 2008; Zhang & Kanbur 
2005). Thus, the rural elderly were more likely to encounter financial 
deprivation and lack of basic social rights. Third, because of migration, many 
adult children are now living and working away from their parents’ residence. 
However, due to the hukou system, it is difficult for the elderly to move with 
their children. This partially deteriorates the fulfillment of intergenerational 
support from the traditional way (Chen & Liu 2009; Joseph & Philips 1999). 
This has resulted in many elderly left behind in rural areas and empty-nested 
families in urban areas that have no children to live with, or no children at all. 
Regardless of these social transitions, the government’s policy on elderly care 
still strongly emphasizes the cultural value of filial piety which, in reality, is 
declining (Zeng & Wang 2003; Zhang & Goza 2006). Thus, the elderly also 
faced the challenge of being socially isolated.  
2.1.2 Theoretical framework of this study 
This section elaborates on the theoretical framework used in this study. In 
summary, the definition and measures of social exclusion vary across studies. 
Moreover, the concept of social exclusion is not commonly used in studies in 
the Chinese context. In this study, social exclusion was measured as an 
integrated concept that was based on the definition of social exclusion in the 
UK (Blair 1998; Lund 2002; Walk & Walk 1997:8) which integrates (1) poor 
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economic situation (financial deprivation), comprising both subjective and 
objective measurements; (2) limited social connectedness (social isolation), 
covering familial and societal indicators; and (3) limited access to basic social 
rights, such as the access to retirement and pension scheme, and adequate 
medical services.  
The reason for adopting these three aspects was based on the definition 
of social exclusion by the Social Exclusion Unit of the Prime Minister’s office 
in the United Kingdom (UK). Social exclusion describes vulnerable groups in 
society who have neither material nor non-material aids to participate in 
‘social, economic, political, and cultural life’. This concept of social exclusion 
includes four components and is the most comprehensive one among the 
different versions of social exclusion currently. It has been adopted by the EU 
and many other scholars in the field (Blair 1998; Lund 2002; Walk & Walk 
1997:8). Given the context of this study which focuses on the ageing 
population in China, and the availability of data, social exclusion was 
measured in three dimensions which incorporated financial deprivation, social 
isolation, and lack of basic social rights. Figure 2.1 shows the theoretical 
framework of this study. 




The main research question of this study is how social exclusion is 
associated with cognitive impairment of the elderly Chinese in China. Besides 
examining the main effects of social exclusion on cognitive impairment, this 
study also examines the mediating effect from life style, physical and 
psychological health on cognitive impairment. Because of the disparities in 
social resources caused by residences and gender, this study is also interested 
in examining the moderate effect of these two variables. Besides all of these 
variables of interests, demographic characteristics are included in the analysis 
as control variables. The first research hypothesis of this study is: 
H1: The elderly who were more socially excluded were more likely to be 
cognitive impaired compared to those who were not social excluded. 
2.2 Poverty, social isolation, lack of basic social rights and cognitive 
impairment 
This section first reviews literature on relationships between each of the three 
dimensions of social exclusion and cognitive impairment respectively, 
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followed by the review of literature on rural/urban differences and 
male/female differences on the three aspects of social exclusion and cognitive 
impairment. At the end of each sub-section, a related research hypothesis is 
proposed.  
A plethora of research has found that social inequalities have cumulative 
effects on health inequality, especially for the most disadvantaged groups in 
society, such as ageing people (Birnie et al. 2011; Mo 1996; Frytak, et al. 2003; 
Frytak, Harley, & Finch 2002; Lallukka, et al. 2013; Lynch, Kaplan & Shema 
1997; Pearlin, et al. 2005; Silverstein & Giarrusso 2011). These cumulative 
effects of social inequality apply to cognitive impairment as well (Abbott et al. 
1998; Fors, Lennartsson & Lundberg 2009; Malone et al. 2015).  
However, studies on the association between social inequality and 
cognitive impairment are inadequate. Most studies in this field focus on two 
sub-fields: the association between poverty and cognitive impairment, and the 
association between different types of social relationships and cognitive 
impairment. In general, consistent findings in both Western contexts (Case & 
Paxson 2008; Edgerly et al. 2012; Mani, Mullainathan, Shafir & Zhao 2013; 
Kalaria et al. 2008) and the Chinese context (Liu, et al. 2012; Yeung & Xu 
2012) showed that poverty deteriorated people’s cognitive functioning, while 
being in a marriage relationship and participating in social activities protected 
cognitive functioning of the elderly (Ao & Liu 2004; Chen, et al. 2009; Gu 
2003; Wang & Jiang 2002; Yi & Kang 2008; Zhang 2006; Zhang, Liu, Liu & 
Liu 2009). Regarding the effects of intergenerational relationship, there were 
contradictory findings between the studies from the West and China (Ao & 
Liu 2004; Bennett et al. 2006; Gow, et al. 2013; Malone et al. 2015), which are 
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reviewed in detail, in a later section. In terms of basic social rights, only few 
studies in the West discussed the association between social welfare and 
cognitive impairment (Vecchio et al. 2015). In this study, the definition of 
basic social rights refers to retirement benefits (pension and public medical 
insurance) and self-reported adequate medical services. A review of how the 
lack of public medical services and the impoverished conditions faced by 
families with demented elderly will be presented in the fourth part of this 
section. In the last section of this chapter, rural-urban and gender differences 
will be discussed. The comparisons between these two sub-groups are 
important because, in the Chinese context, there exists great disparities in 
social resources based on gender and geographical location that may affect the 
cognitive functioning of different population differently.  
2.2.1 Poverty and cognitive impairment 
The association of financial deprivation and poor mental health and a high risk 
of cognitive impairment has received considerable research attention in the 
West (Kalaria, et al. 2008; Mani, Mullainathan, Shafir & Zhao 2013; Parker & 
Philp 2004; Social Exclusion Unit 2004; Wagstaff & Van Doorslaer 2000). A 
consistent finding from these studies was that financial hardship led to poor 
cognitive functioning and a high risk of cognitive impairment and dementia 
among the elderly (Frytak, Harley & Finch 2002; Lallukka, et al. 2013; Lynch, 
Kaplan & Shema 1997; Mani, Mullainathan, Shafir & Zhao 2013).  
However, few studies deliberate on the effects of poverty on cognitive 
impairment in the Chinese context. A study in Hangzhou (Chen, et al. 2009) 
found that those who said that they were always in a state of overspending 
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were more likely to have cognitive impairment. This study used the subjective 
measure of poverty rather than income itself. A study conducted in Guangzhou 
using a one-way ANOVA found that a self-reported monthly income lower 
than 500 CNY significantly affected cognitive impairment (Wang & Jiang 
2002). In this study, income (a dummy variable: monthly income less than 500 
CNY or more than that) was found to be insignificant in a multi-regression 
analysis performed in their study. Although the authors did not explain why 
income was insignificant in their study, the result of the study indicated that 
there are certain challenges to using income as a measure of poverty in the 
Chinese context. One of the concerns was that people do not want to reveal 
their financial situation so the self-reporting of incomes might be inaccurate.  
The effect of income on cognitive impairment has not been well studied 
in China. A possible reason for this is that, since the communist regime until 
privatization in the 1990s, social class and property were supposedly 
non-existent (Hauser & Xie 2005; Knight & Song 2003). Therefore, it was a 
convention that people’s social-economic status was not judged by income. 
Furthermore, in Chinese society, income has historically been a sensitive topic 
and people avoided any explicit discussion of income. So, the validity of 
self-reported income data was either unreliable or not available (Yeung & Xu 
2012). Due to these two reasons, income is generally not used as a measure of 
financial status in studies on China. Nevertheless, income inequality has been 
increasing substantially and is a severe issue in China impacted by the 
economic reform of the early 1980s (Yao, Zhang & Hanmer 2004; Zhang & 
Eriksson 2010; Zhang & Wan 2006; Zhao 2006). Therefore, it is significantly 




From the limited literature, the findings on the association between 
financial deprivation and cognitive impairment were very similar to what 
scholars found in the West. In general, economic deprivation is found to be 
associated with high risks of cognitive impairment (Wang & Jiang 2002; 
Yeung & Xu 2012; Yi & Kang 2008; Zhang, Chen & Liu 2004). These studies 
revealed that the plight of those families with cognitively impaired elderly was 
characterized by family poverty. However, in the Chinese cases, poverty was 
often not measured directly and accurately by income, but roughly estimated 
by some proxies, such as occupation (Yi & Kang 2008), self-evaluated 
financial status, materials for living (Liu, et al. 2012; Yeung & Xu 2012) or the 
receiving of medical treatment (Wu & Zhang 2005; Zhang, Chen & Liu 2004).  
Epidemiological studies indicated that in China, patients with dementia 
had a very low treatment rate, in terms of clinical diagnosis, medication intake 
and seeking of professional care (Wu & Zhang 2005; Zhang, Chen & Liu 
2004). Yi and Kang’s study (2008) used the 1998, 2000, and 2002 waves of 
Chinese Longitudinal Healthy Longevity Survey (CLHLS) to study the 
cognitive functioning of the oldest-old. They found that those who were 
involved in farming and doing housework had significantly lower Mini-mental 
State Examination (MMSE) scores compared to the elderly who had other 
occupations before the age of 60. This finding also provided some evidence to 
show that low economic status might be associated with low cognitive 
functioning. However, further examination is required to determine whether it 
is associated with cognitive impairment.  
Yeung and Xu’s study used both subjective and objective indicators. 
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They used four variables to measure poverty viz. welfare support from the 
government or local community, availability of fresh fruits and tap water, and 
self-evaluated financial status. The analysis of the 2000, 2002, and 2005 
waves of the CLHLS of the oldest-old aged 80 to 105 found that financial 
stress was positively associated with poor mental health and cognitive 
impairment. Furthermore, adopting both subjective and objective indicators to 
measure poverty was another advantage of this study that could be applied to 
other studies when measuring financial deprivation. Other scholars also 
suggested that using non-monetary measures of financial deprivation, such as 
relative poverty (Townsend 1979: 32), provided better measures of poverty 
(Nolan & Whelan 2010) that complemented objective measurements.  
However, since cognitive impairment is not the key concern of this study, 
it could not provide further understanding of the issue. Furthermore, due to the 
limitations of the data, the measurement of economic stress was problematic 
as well. For example, welfare support from the government or local 
community was more related to the respondent’s hukou status whereas having 
tap water or not was more related to the development of the local area and not 
the financial status of the individuals.  
In general, all of these studies found that financial deprivation and 
economic stress increased the risk of having a low MMSE score and the 
potential risk of having cognitive impairment in older age. However, as 
mentioned above, none of the current studies used an accurate indicator to 
measure poverty, such as income. The limitations in measurements were 
mainly due to the lack of data. Therefore, after reviewing the literature of 
financial deprivation and cognitive impairment, the second research 
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hypothesis is as follows: 
H2: The elderly who were in poverty were more likely to have cognitive 
impairment. 
2.2.2 Social connectedness and cognitive impairment 
Among all three dimensions of social exclusion, the association between 
social connectedness and cognitive impairment has been studied most 
comprehensively. According to Bandura (2001), people’s cognitive 
functioning is represented as agencies in interpersonal relationships. This field 
of research attracts much attention also because social connectedness is an 
essential means through which the elderly obtain social support and sustained 
instrumental and emotional resources (Berkman 2000; Gu 2003; House, 
Umberson & Landis 1988; Li 2007). In general, studies in this field mainly 
focus on two areas, family relationships and cognitive impairment (Andersen, 
Kroborg, Andersen, Kragh-Sørense 2000; Ao & Liu 2004; Gu 2003; Gu & Qiu 
2003; Xue, Qu, Feng & Duan 2011; Yi & Kang 2008; Zhang 2006; Zhang, Liu, 
Liu & Liu 2009), as well as the association between involvement in 
community and cognitive impairment (Edgerly, Yeh, Hollister & Fox 2013; 
Hong, et al. 2003; Trouton, Stewart, & Prince 2006; Vecchio, Fitzgerald, 
Radford, & Fisher 2015; Verghese, et al. 2003; Zhang 2010; Zhang, Liu, Liu 
& Liu 2009).  
Due to limitations of their data, few studies have constructed an 
integrated concept of social isolation to examine its association with cognitive 
impairment (DiNapoli, Wu & Scogin 2014; Shankar, Hamer, McMun & 
Steptoe 2013). In the UK study, social isolation was measured as an index 
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which included information on (i) not having a partner to live together with, (ii) 
having contact with children, immediate family and friends less than once 
every month, and (iii) did not participate in any social and religious activities, 
or sports (Shankar, Hamer, McMun & Steptoe 2013). In DiNapoli et al. (2014), 
the researchers adopted the Lubben Social Network Scale-6 which is a 
well-established scale to measure social isolation. It included the size of the 
respondent’s active social network and a subjective feeling of isolation. 
However, regardless of the different measures of social isolation, both studies 
came to a similar conclusion that social isolation was positively associated 
with cognitive impairment.  
In most of the cases, the effects of social connectedness were examined at 
familial and societal levels. The following review includes three parts: marital 
status, intergenerational co-residence and the frequent visits from children and 
relatives, and participation in social and leisure activities. The third research 
hypothesis will be proposed at the end of this part.  
Marital status has been found to be a crucial factor affecting cognitive 
functioning of the elderly. Studies in Western countries showed inconsistent 
findings on the association between being married and cognitive functioning 
for the elderly as some found that the effect of marital status on cognitive 
impairment was insignificant (Gow, Corley, Starr & Deary 2013; Trouton, 
Stewart & Prince 2006). Most studies, however, found that marriage had a 
positive effect on cognitive functioning (Andersen, Kroborg, Andersen, 
Kragh-Sørense 2000; Trouton, Stewart & Prince 2006; Waldinger, Cohen, 
Schulz & Crowell 2015). This partially could be due to the reason that for the 
elderly with cognitive impairment, their family, especially the spouse of the 
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demented elderly, is still their main support and plays a pivotal role in care 
giving (Andersen, Kroborg, Andersen, Kragh-Sørense 2000).  
Marriage is almost a universal status among the older generation in 
China (Anson & Sun 2002; Zeng & Wan 2006; Zeng, Liu, Zhang & Xiao 
2004:184). Using national and regional datasets, studies in China have 
produced consistent and similar findings on the association between marital 
status and cognitive impairment, as it shows in the West (Ao & Liu 2004; Gu 
2003; Xue, Qu, Feng, & Duan 2011; Yi & Kang 2008; Zhang 2006; Zhang, 
Liu, Liu & Liu 2009). They found that being married is a protective factor for 
cognitive impairment in older age. This finding applies to both young-old and 
the oldest-old population.  
Using different waves of the CLHLS dataset, studies have found that 
being married significantly reduced the risk of having cognitive impairment 
(Ao & Liu 2004; Gu 2003; Zhang 2006) whereas being widowed or never 
married increased the risk of having poor cognitive functioning and cognitive 
impairment (Ao & Liu 2004; Yi & Kang 2008). Ao and Liu (2004), based on 
the 2000 wave of the CLHLS, found that the risk of having cognitive 
impairment for widowed and divorced oldest-old was 1.39 times greater than 
for those who remained married. Moreover, the risk of having cognitive 
impairment was 2.98 times higher for those who were never married compared 
to those who were still married. Zhang (2006), who used the 1998 and 2000 
waves of CLHLS found similar results. The finding indicated that the risk of 
having cognitive impairment was 1.14 times higher for singles than for the 
married. Both studies focused on the oldest-olds (Ao & Liu 2004; Zhang 
2006). The results indicated that intimate relationship in marriage was one of 
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the essential supports for the elderly to maintain good cognitive functioning 
status. 
Regional data found the same results (Tang, Guo, Xiang & Huang 2001; 
Yi & Kang 2008; Zhang, Liu, Liu & Liu 2009). A study in Datong City, 
Shanxi provided some interesting findings on the effect of different marital 
status on different cognitive functioning (Xue, Qu, Feng & Duan 2011). They 
found that being in a marriage was positively associated with calculation, 
memory, and visual capability. By contrast, widowhood was associated with 
poor memory, attention, and recognition. However, the mechanism of how 
different marital statuses was associated with other social factors, and 
impacted on different levels of cognitive functioning remains unclear.  
The interpretation for why marriage has positive effect on cognitive 
functioning in the elderly is still not clear and requires further examination. 
Marriage may provide resources that other social relationships cannot provide, 
thereby positively affecting cognitive functioning among the elderly. A stable 
marriage relationship can provide financial, emotional, and instrumental 
support to the elderly (Vecchio, Fitzgerald, Radford & Fisher 2015). In 
contrast, being spouseless can cause some psychological problems, such as 
loneliness and depression (Arnett & Vargas 2010; Hong & Cheung 2015; 
Parmelee, et al. 1991; Sheline, et al. 2006); lack of financial stability, and lack 
of opportunities to participate in social activities (Li, Huang & Liu 2007; 
Zhang, Liu, Liu & Liu 2009); all of which have been found to be positively 
associated with cognitive impairment (Trouton, Stewart & Prince 2006; 
Verghese, et al. 2003; Zhang 2010).  
However, none of the studies reviewed above further explored how 
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different marital statuses impacted upon people’s cognitive functioning. This 
is a field that deserves more attention in future research. One possible 
approach is to include some interactions terms in the models to further explore 
the mechanisms. 
Besides the effects of marital status, a group of studies placed their 
emphasis on the effects of intergenerational relationships on cognitive 
functioning of the elderly (Ao & Liu 2004; Bennett, et al. 2006; Gow, et al. 
2013; Malone, et al. 2015; Zhang, Liu, Lu & Liu 2009). The positive effects 
from intergenerational co-residence reduced mortality risk for people with 
cognitive impairment (Gu, Dupre & Liu 2007). Western studies have reported 
consistent findings that intergenerational co-residence and close relationships 
with children were protective factors for cognitive functioning (Bennett, et al. 
2006; Gow, et al. 2013; Malone, et al. 2015). Although there is a dearth of 
studies on this topic in China, the few existing studies report different findings 
on the association between intergenerational relationship and cognitive 
impairment (Ao & Liu 2004; Zhang 2006; Zhang, Liu, Lu & Liu 2009). 
There are two ways to measure intergenerational support in the current 
literature of cognitive impairment: intergenerational co-residence (Ao & Liu 
2004) and contacts with children (Zhang 2006; Zhang, Liu, Lu & Liu 2009). 
However, the effects of intergenerational relationship on cognitive impairment 
vary across these studies. These contradictory findings reported that the 
elderly living alone had better cognitive functioning (Ao & Liu 2004), 
“children’s frequent visits” proved to be a protective factor against their 
cognitive impairment (Zhang 2006), and the effect of closeness of 
relationships with children on the cognitive impairment of the elderly was 
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found to be insignificant (Zhang, Liu, Lu & Liu 2009). 
The interpretations for these contradictory findings could be that, on one 
hand, intergenerational co-residence was the main means of providing 
instrumental support given the concern over elderly care needs (Cong & 
Silverstein 2010; Gu, Dupre & Liu 2007; Sereny 2011; Zimmer 2005). On the 
other hand, another interpretation was that co-residence was more likely to be 
associated with people of poor health and high mortality, including cognitive 
impairment arising out of needs from the elderly (Ao & Liu 2004; Li 2007; 
Sereny 2011).  
Ao and Liu (2004) analyzed 4482 Chinese aged 80 to 105 based on the 
2000 wave of CLHLS. In their study, living alone meant that the oldest-old 
person was living in a one-person household without household member(s), 
regardless of marital status. The study showed that the elderly who lived alone 
were at the lowest level of risk for cognitive impairment, compared to those 
who lived with family and in nursing homes. This was an interesting finding, 
but the authors did not explain the underlying rationale, such as why different 
living arrangements could have different effects on people’s levels of 
cognitive impairment. One reason could be that older people tended to live 
alone when they were healthy as well as physically and mentally independent 
(Gao, Jin, Unverzagt, Cheng, Su, Wang, et al. 2014). In the follow-up study 
seven years after the first one, Gao’s group found that the rural elderly living 
with children had a higher risk of mortality compared to those who lived alone. 
However, Ao and Liu (2004) used cross-sectional data so they could not 




This leads to another interesting point that falls under the scope of 
intergenerational relationships and which has been studied extensively with 
regard to depression and self-reported health status, yet not in the context of 
cognitive impairment (Cong & Silverstein 2012; Liu & Zhang 2004; 
Silverstein, Cong & Li 2006). This approach examined how emotional support 
that is provided in co-residence with children affected the mental health and 
psychological well-being of the elderly. The elderly who lived in 
‘skipped-generation households’ were less likely to be depressed compared to 
those who lived alone because they received more emotional support from 
both the adult children and the grandchildren (Silverstein, Cong & Li 2006). 
Therefore, as an important form of intergenerational reciprocity, living with 
grandchildren helped to improve the psychological well-being of the elderly in 
the Chinese context. However, the effects of this on cognitive impairment still 
remain unanswered.  
Besides co-residence, the interaction with children was found to be 
associated with cognitive impairment of the elderly as well (Chen et al. 2009; 
Liu, et al. 2012; Zhang 2006). Frequent visits from children have been found 
to be an important way of providing emotional support. Therefore, it was 
found to be positively associated with better psychological well-being of the 
elderly (Guo, Chi & Silverstein 2012; Liu, 2003; Liu, et al. 2012). While the 
effect of children on cognitive impairment of the elderly has not received 
substantial attention in the extant literature, one study using the 1998, 2000, 
and 2002 waves of CLHLS, found that more number of children, close 
residence proximity, and children’s frequent visits had positive effects on the 
overall psychological well-being of the elderly (Liu, et al. 2012). Zhang’s 
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study (2006) was the only one to examine the association between children’s 
frequent visits and cognitive impairment. He found that there was significant 
positive association between children’s frequent visits and cognitive health 
after controlling for demographics, socio-economic status, and leisure 
activities. Furthermore, taking care of adult children’s daily life, such as doing 
chores, or looking after grandchildren for the adult children was also a 
protective factor for cognitive functioning of the elderly (Liu, et al. 2012). 
Beyond intimate relationships, scholars used participating in social, 
organized, and leisure activities to broadly measure social connectedness. 
Apart from the effects of intergenerational relationship on cognitive 
impairment, all of the studies in this field found that participating in social and 
leisure activities acted as a protective factor for cognitive functioning both in 
the Chinese context (Hong et al. 2003; Gu & Qiu 2003; Qu, Zhuo, Wang & 
Zhan 2013; Wang & Jiang 2002; Zhang 2010; Zhang 2006; Zhang, Liu, Liu & 
Liu 2009), and other societies (Genziani, stewart, Bejot. Amieva, Artero & 
Ritchie 2013; Trouton, Stewart & Prince 2006; Verghese, et al. 2003; Yen, 
Yang & Shih 2004). In contrast, not having anybody to communicate with was 
found to be a risk factor for cognitive impairment (Liu, et al. 2012). 
From the reviewed literature on intergenerational relationships, it could 
be seen that due to a lack of studies in this area, the relationship between 
intergenerational relationship and cognitive impairment is not clear. One 
challenge in studying this relationship is to understand how to measure 
intergenerational relationships. So far, the use of different measurements, such 
as intergenerational co-residence, frequent visits from children, and 
communication with children, has generated different findings and thus makes 
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the association more complicated and problematic. The findings from the 
above review also emphasize the challenges in examining causation in this 
relationship.  
Furthermore, many of the studies on the effect of risk factors on 
cognitive impairment did not put the effect of intergenerational relationship 
into consideration (Wang & Jiang 2002; Xue, Qu, Feng & Duan 2011; Yi & 
Kang 2008; Zhang, Liu, Liu & Liu 2009), even for those who used the 
CLHLS dataset (Gu & Qiu 2003) which contains variables on 
intergenerational relationships. Nevertheless, intergenerational co-residence 
could also be associated with other factors, such as the older people’s 
educational level, physical health condition, and financial status. Therefore, 
how intergenerational relationships associate with cognitive impairment of the 
elderly requires careful examination in future. 
Besides the relationships within family, participation in social activities, 
such as playing cards and mahjong, joining religious activities, and going to 
parks, have been found to have a significant positive effect on older people’s 
cognitive functioning in almost all the studies which contained the relevant 
variables (Ao & Liu 2004; Gu & Qiu 2003; Hong, et al. 2003; Li, Huang & 
Liu 2007; Tang, et al. 2001; Trouton, Stewart & Prince 2006; Wang & Jiang 
2002; Yen, Yang, Shih & Lung 2004; Yi & Kang 2008; Zhang, Liu, Liu & Liu 
2009; Zhang 2006). In these studies, “social activities” included communal, 
religious, or political activities; playing cards or mahjong; visiting friends or 
relatives. The third research hypothesis is introduced below. 
H3: The socially isolated elderly, who had limited family and social supports, 
were more likely to have cognitive impairment.  
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2.2.3 Lack of basic social rights and cognitive impairment 
When studying ageing and health, two kinds of basic social rights are essential 
in both Western and Chinese contexts: pension and public medical insurance 
(Vecchio, Fitzgerald, Radford & Fisher 2015; Yip & Hanson 2009; Yip & 
Hsiao 2008; Zhang, Chen & Liu 2004). These two factors are intertwined with 
each other as well as associate with poverty, and lack of engagement in society 
(Midgley & Tang 2010; Whiteford 2003; Yang & Kanavos 2012).  
Studies in the West have found that inadequate accessibility to formal 
and informal medical services was associated with cognitive impairment 
(Edgerly, Yeh, Holloster & Fox 2013; Vecchio, Fitzgerald, Radford & Fisher 
2015). Insufficient medical treatment accelerated deterioration of cognitive 
impairment to severer levels (Vecchio, Fitzgerald, Radford & Fisher 2015). 
Regardless of the debate on whether the disparities of health insurance 
coverage has reduced or increased over the years of economic reform (Akin, 
Dow & Lance 2004; Tang, et al. 2008), for the Chinese elderly, health related 
basic social rights did not change much over this period. It has always been 
associated with inequality in access to retirement benefits, which includes 
pension and public medical insurance (Liu, Hsiao & Eggleston 1999; Yeung & 
Xu 2012; Zhao 2006). For the elderly, two problems are related with lack of 
basic social rights: financial deprivation and having no access to medical 
services. Meanwhile, this inequality in access to pension and public medical 
insurance is largely determined by hukou status (Liu, Hsiao & Eggleston 1999; 
Lowry & Xie 2009; Wu & Treiman 2004; 2007) which is discussed in the next 
section. 
There were very few studies that examined how a lack of pension and 
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public medical insurance played a role in affecting cognitive impairment in 
China (Wu & Zhang 2005; Zhang, Chen & Liu 2004). However, both of the 
studies emphasized the predicament encountered by the demented elderly and 
their families due to lack of financial and medical support.  
Financial constraints as well as lack of medical services did not only 
restrict the elderly from receiving treatment but also prevented them from 
taking standard medication. In Beijing, Xi’an, Shanghai and Chengdu, the 
majority of demented elderly did not receive adequate medical treatment or 
professional care (Zhang, Chen & Liu 2004). For instance, only 8.3 percent of 
the elderly with mild cognitive impairment consulted doctors during the first 
wave of their study in 1996-1997. The figure rose to 14.4 percent in 
1998-1999 during the follow-up. Furthermore, only 0.46 percent of the 
demented elderly consumed cholinesterase inhibitor, which has been the front 
line medicine for dementia since it was first introduced for clinical treatment 
in 1997 (Kaduszkiewicz, et al. 2005; Zhang, Chen & Liu 2004).  
A lack of medical-related financial support was one of the reasons for the 
low treatment rate. The four cities study (Zhang, Chen & Liu 2004) found that 
62.4 percent of families with older people suffering from dementia could not 
afford medication that costs more than 10 Chinese Yuan (CNY) per day, 82.4 
per cent could not afford more than 20 CNY per day, and 90.2 per cent could 
not afford more than 30 CNY per day. Thus, for those elderly without public 
medical insurance or did not have stable financial support, being cognitive 
impaired put them in a very vulnerable position. 
Furthermore, due to the lack of instrumental support from the public 
sectors, demented elderly mainly depended on their families. In the same study, 
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95.4 percent of the elderly with dementia were taken care of by spouses or 
(grand)children rather than medical professionals (Zhang, Chen & Liu 2004). 
It was 96 percent for the Beijing study (Wu & Zhang 2005). In both studies, 
the scholars found that almost none of the caregivers received any professional 
training in taking care of dementia patients.  
Given the Chinese context, the lack of basic social rights, in terms of 
pension and access to public medical insurance, plays a crucial role for the 
demented elderly. However, this issue has yet to receive enough scholarly 
attention. Consequently, the fourth hypothesis is introduced as follows: 
H4: The elderly, who had limited access to basic social rights, were more 
likely to have cognitive impairment. 
2.3 Rural/urban differences and male/female differences on cognitive 
impairment 
Residence and gender are the two moderating effects in determining cognitive 
impairment. Rural-urban divide is another important social factor that has 
been widely studied in examining its effect on cognitive impairment (Ao & 
Liu 2004; Song & Chen 2001; Zhang, et al. 2001). As mentioned in the 
previous section, the disparities in health resources is largely due to the 
household registration system (hukou) that China has which was started in the 
1950s (Li 2008; Liu, Hsiao & Eggleston 1999; Lowry & Xie 2009; Wu & 
Treiman 2004; 2007). The hukou system provides the urban citizen with many 
privileges over the rural ones. These privileges include pension and public 
medical insurance.  
In China, since the command economy, there has been a dual and 
unequal health insurance system between rural and urban citizens (Griffiths 
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2008). The urban citizens had government health insurance (公费医疗) for 
government sectors and cadre in state-owned factories, and worker’s insurance 
(劳保医疗) for workers and employers who worked at non-government 
sectors (Henderson, et al. 1995). For rural residents, there was “rural 
cooperative medical system” (Akin, Dow & Lance 2004). In 2003, the 
Chinese government started the New Cooperative Medical Scheme which was 
intended to aid vulnerable groups in rural areas (Chen, Haan, Zhang & 
Warmerdam 2011; Li, Yu, Butler, Yiengprugsawan & Yu 2011). The coverage 
of rural insurance expanded from 20 percent in 2003 to 86 percent in 2007 
(Lei & Lin 2009). 
Regarding the association between rural/urban divide and cognitive 
impairment, most of the findings from existing work in the area indicated that 
rural residents were at a higher risk of experiencing cognitive impairment (Ao 
& Liu 2004; Gu & Qiu 2003; Meng, Tang & Chen 2000; Song & Chen 2001; 
Zhang 2001). However, some studies also found that the hukou status was 
insignificant (Yi & Kang 2008). This could be due to two reasons. One was 
due to the fact that variables included in the models minimized the effect of 
rural-urban differences (Yi & Kang 2008). The other possible reason could 
have been related to the measure. Due to the limitations of the data, studies 
adopted hukou status (Meng, Tang, & Chen 2000), current residence (Gu & 
Qiu 2003; Qu, Zhuo, Wang & Zhan 2013; Yi & Kang 2008), and place of birth 
(Ao & Liu 2004) to measure rural/urban divide. Therefore, it should be taken 
into consideration that different measures of rural-urban divide could lead to 
different results and interpretations.  
Second, there were differences in family structure between rural and 
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urban families. Historically, the traditional Chinese family structure was 
influenced by the Confucian precept. Among all the kinships, the relationship 
between parents and adult children was pivotal (Fei 2001). To the Chinese 
parents, a practical function of re-productivity was to seek assistance from 
their children when they reached old age (养儿防老) (Fei 2001). Since the 
expansion of the stem family was patrilineal (Fei 2005; 2001), filial piety from 
the sons was highly espoused. Sons were obligated to co-reside with older 
parents and take care of them (Fei 2001). This traditional living arrangement 
largely increased the assistance in both instrumental and emotional ways for 
the ageing parents (Yan, Chen & Yang 2003; Whyte 2003) and is still 
prevailing in rural areas, but not as much in the cities. However, to date, there 
is no study that examines how different family structures between rural and 
urban areas influence the cognitive impairment of the elderly. 
Besides these two aspects, there are also tremendous disparities in 
economic development between the rural and urban areas that have influences 
on health inequalities (Zimmer, Wen & Kaneda 2010). Given the literature on 
financial deprivation and cognitive impairment (Chen, et al. 2009; Wang & 
Jiang 2002; Yeung & Xu 2012; Yi & Kang 2008; Zhang, Chen & Liu 2004), it 
is important to study how it impacts upon rural and urban residents 
respectively. Research hypothesis 5 examined how the cumulative effect rather 
than the additive effect of social exclusion worked on cognitive impairment of 
the rural and urban elderly differently. 
Research hypothesis 5 is as follows: 
H5: The socially excluded rural elderly were more likely to be cognitively 
impaired compared to their urban counterparts. 
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In terms of gender differences on cognitive impairment, there is strong 
evidence showing that women are at a higher risk of having cognitive 
impairment in their old age (Ao & Liu 2004; Fan & Zheng 2011; Gu & Qiu 
2003; Li, Huang & Liu 2007; Lei, Smith, Sun & Zhao 2014; Meng, Tang & 
Chen 2000; Millán-Calenti 2009; Tang & Lv 2006; Genziani, et al. 2013; 
Zhang 2006). In general this gender gap in cognitive impairment is due to the 
gender inequalities in the labor market and family structure which lead to 
inequalities in health between men and women in their later life (Gu 2003; 
Matthews, Manor & Power 1999; Walters, McDonough & Stronhschein 2002; 
Yu & Sarri 1997; Yang & Lee 2009). 
More specifically, most of the studies found that the education gap 
between older men and women was the key determinant that caused the 
disparities of morbidity in cognitive impairment (Lei, Smith, Sun & Zhao 
2014; Zhang 2006; Zhang, et al. 1990). Moreover, poverty and ageing were 
another two essential factors that partially contributed to the gender gap in 
cognitive functioning (Lei, Smith, Sun & Zhao 2014). Using the 2011 wave of 
the Chinese Health and Retirement Longitudinal Survey (CHARLS), the study 
also found that the improvement in living facilities, such as electricity and 
environment contributed to women’s cognitive functioning more than men’s 
(Lei, Smith, Sun & Zhao 2014). These results indicated that material life 
seemed to play an important role in associating with women’s cognitive 
functioning.  
Meanwhile, studies on caregiver of the elderly also showed that the wife 
was the main care provider (Edgerly, Yeh, Holloster & Fox 2013; Vecchio, 
Fitzgerald, Radford & Fisher 2015; Zhan & Montgomery 2003). The study in 
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China also found that the burden of care giving increased among female 
elderly because of financial constraints and having fewer children who could 
share the burden of care (Zhan & Montgomery 2003). However, the effects of 
other factors of inequality, such as financial deprivation, relationships with 
family, and social engagement called for further examinations as well. 
Research hypothesis 6 examined how the cumulative effect rather than the 
additive effect of social exclusion worked on cognitive impairment of the male 
and female elderly differently. 
The sixth hypothesis is presented below.  
H6: The socially excluded elderly women were more likely to be 
cognitively impaired compared to their male counterparts. 
Furthermore, this generation of rural elderly women was in a higher risk 
of being socially excluded, given the fact that they were not in the paid labor 
market during their working age, and thus were without retirement benefits. 
Moreover, the majority of them were illiterate and living in the rural areas. 
Meanwhile, they were also more likely to experience widowhood and lack 
participation in social activities. Therefore, the last hypothesis of this study is: 
H7: The socially excluded rural female elderly were more likely to be 
cognitively impaired as compared to their male counterparts. 
2.4 Mediating variables and cognitive impairment 
Besides the key variables of interest that were examined in this study, age, 
ethnicity, education were found to be associated with cognitive impairment as 
well. Educational level of an individual was one of the strongest factors that is 
associated with cognitive functioning (Ao & Liu 2004; Fan & Zheng 2011; 
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Meng, Tang & Chen 2000; Tang & Lv 2006; Wang & Jiang 2002; Yen, Yang, 
Shih & Lung 2004; Yi & Kang 2008). Low education was a risk factor for 
cognitive impairment.  
Other factors, including “people’s early life experiences”, such as better 
early life SES was found to be a modest protective factor for cognitive 
impairment (Zhang, Gu & Hayward 2008; 2010). Certain lifestyles, for 
instance smoking and drinking (Gale, Martyn & Cooper 1996; Gao, Jin, 
Unverzagt, Cheng, Su, Wang, et al. 2014), had some effects on people’s 
cognitive functioning as well. Moreover, depression (Genziani, et al. 2013; 
Hong & Cheung 2015; Sheline, et al. 2006), activities of daily living (ADL) 
disability (Lei, Smith, Sun & Zhao 2014; Song & Chen 2001; Zhang 2006), 
and certain chronic diseases (Davies, Kehoe, Ben-Shlomo, Yoav, Martin 2011; 
Biessels, Deary & Ryan 2008; O'Donnell, Teo, Gao, Anderson, Sleight, Dans, 
et al. 2012) have been found to be associated with cognitive impairment.  
The above review shows that most of the empirical studies had 
consistent findings showing that insufficient coping resources, such as low 
income, not being in a marriage, and non-engagement in social activities 
contributed to the elderly people’s cognitive impairment and vice versa. 
Although Western scholars found that the inequality in social connectedness 
had effects on health inequality and the effects cumulated in old age (Frytak, 
et al. 2003; Pearlin, et al. 2005; Silverstein & Giarrusso 2011), the 
relationships have yet to be adequately studied in the Chinese context.  
2.5 Summary 
In this chapter, I reviewed literature on the conceptualization of social 
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exclusion, and how the various dimensions of social exclusion were related to 
cognitive impairment. I also described the conceptualization I will use in this 
study based on the unique Chinese context. The concept of social exclusion 
that was utilized in this study consisted of a composite index. It adopted a 
multi-dimensional approach and could be used to examine the cumulative 
effect of social exclusion. 
In this review, I identified both theoretical and empirical gaps in the 
literature on social exclusion research and the literature on social inequality 
and cognitive impairment. I further proposed to use a measurement that 
captured the multiple domains and cumulative effect of social exclusion based 
on longitudinal data. 
The main findings in previous research suggested that the elderly who 
were urban residents, received more education, were married, and received 
sufficient instrumental and emotional support from adult children, as well as 
participated in social and leisure activities, were less likely to develop 
cognitive impairment as compared to those who were not involved in these 
social relationships or had these social support. However, in the extant 
literature on the topic, the effect of financial support as well as the access to 
basic social rights that the elderly possessed has received little attention. My 
study included deprivation in economic situation and lack of access to basic 
social rights as part of social exclusion in order to fill in the gap that the 
previous few investigations in this area have left unanswered. 
Nevertheless, because of the increased likelihood of widowhood among 
the aged, shrinking family size, and the increasing mobility of adult children, 
the relationships between spouses as well as traditional intergenerational 
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relationships are changing. Contradictory findings have also been found, such 
as the association between living alone and the lowered risk of cognitive 
impairment. Therefore, careful investigation in how these changes are 
associated with the cognitive functioning of the elderly is needed. My study 
examined the association of every component of social exclusion and 
cognitive impairment in order to shed more light on how different dimensions 
of social exclusion affected cognitive impairment of the elderly. 
Current literature was largely based on cross-sectional data and small 
survey data. However, the potential causal relationships between cognitive 
functioning and these factors need to be further scrutinized using longitudinal 
data. This study therefore utilized longitudinal data and examined the potential 
causation between social exclusion and cognitive impairment of the elderly. 
Furthermore, regarding the specific social contexts of China, the effects 
of these changes upon the elderly of different genders, educational levels, 
rural-urban residences, and regions call for further examination as well. In 
order to fill in this gap, Chapter 6 will present the analyses of two sub-groups: 
the rural/urban and male/female elderly. 
In terms of theoretical framework, most of the prior research failed to 
employ a multi-dimensional approach to examine the association between 
social factor and cognitive impairment, such as education, gender, marital 
status or the support from children. These studies have systematically 
examined the effects of marital status on cognitive functioning of the elderly. 
Moreover, considering the complexity of the relationships among gender, 
marital status, access to financial resources, and social connectedness, a more 
complex theoretical framework was needed to guide empirical studies. Yet the 
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development of such a framework has so far been neglected. Therefore, a 
composite index of social exclusion as a multidimensional concept guided this 
study and facilitated the analysis in a more comprehensive way.  
This study attempts to fill in these research gaps and provide a new 
theoretical framework to understand the cumulative effect of social exclusion 
on cognitive impairment of the elderly in China. Overall, seven research 
hypotheses were derived. They are summarized below: 
H1: The elderly who were more socially excluded were more likely to be 
cognitive impaired compared to those who were not social excluded. 
H2: The elderly who were in poverty were more likely to have cognitive 
impairment. 
H3: Socially isolated elderly, who had limited family and social supports were 
more likely to have cognitive impairment.  
H4: The elderly, who had limited access to basic social rights, were more 
likely to have cognitive impairment. 
H5: Socially excluded rural elderly were more likely to be cognitively 
impaired compared to their urban counterparts. 
H6: Socially excluded elderly women were more likely to be cognitively 
impaired compared to their male counterparts. 
H7: Socially excluded rural female elderly were more likely to be cognitively 
impaired compared to their male counterparts. 
The next chapters will elaborate on the datasets of CLHLS, the 











Chapter 3 Methodology 
This chapter comprises three sections: 1. data source and analytic sample, 2. 
operationalization, and 3. analytical strategies. After introducing the Chinese 
Longitudinal Healthy Longevity Survey (CLHLS) data set, this chapter 
elaborates on the rationale of selecting an analytic sample for this study. It 
includes the reasons for choosing the 2002 to 2008 data set and age range 
selection of 65 to 99. The second section of this chapter is about 
operationalization of the theoretical framework. This section explicates the 
measurement of dependent variables, the rationale of choosing a cut-off point 
for cognitive impairment in Mini-Mental State Examination (MMSE), the 
measurement of independent variables, and the covariates. The last section of 
this chapter discusses the justifications of analytical strategies. It includes the 
explanations for using weights in descriptive analysis, using the Heckman 
Selection Model (HSM) to address the sample attrition due to death, and using 
the Fixed Effectss Model (FEM) to address endogeneity issues in these 




3.1.1 Data source 
Data in this study derives from the Chinese Longitudinal Healthy Longevity 
Survey (CLHLS). It is the first national representative survey on the ageing 
population in China (Research Group of Healthy Longevity in China 2000). 
This study uses the 2002, 2005 and 2008/09 waves from the CLHLS. The 
adoption of longitudinal data facilitates this study to examine the potential 
causation between social exclusion and cognitive impairment. 
The CLHLS is a longitudinal dataset exploring how a variety of 
determinants, including societal and familial factors, behavioral and biological 
features (such as life style, life history, and physical condition), as well as 
environmental factors, are associated with older people’s healthy longevity in 
China1. (Gu, Zhang & Zeng 2009; Gu & Dupre 2008; Zeng, Vaupel, Xiao, 
Zhang & Liu 2001; Zeng, Xiao, Zhang, Li, & Jin 2001; Zeng, Liu, Zhang & 
Xiao 2004). The CLHLS was started in 1998 as a collaboration among the 
Center for the Study of Ageing and Human Development, Duke University2, 
the China Research Centre on Aging, Peking University, and the Aging 
Committees Network in China3 (Zeng, Liu, Zhang & Xiao 2004: Preface; 
Zeng, Vaupel, Xiao, Zhang & Liu 2001). So far, there are five waves that are 
publicly available: the 1998, 2000, 2002, 2005, and 2008/09 waves. 
CLHLS has been widely used by scholars and known for its high validity 
(Gu 2008; Gu & Dupre 2008; Gu, Dupre, Warner & Zeng 2009; Zeng, Liu, 
Zhang & Xiao 2004; Zeng & Gu 2008; Zeng, Vaupel, Xiao, Zhang & Liu 




The above three links were accessible on December 25, 2015. 
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2001). The high data quality is chiefly due to two reasons. First, the sample of 
CLHLS covers 22 provinces out of the total 31 provinces in China (Code book 
for 2002_2008 longitudinal dataset; Gu 2008; Zeng, Liu, Zhang & Xiao 2004; 
Zeng, Vaupel, Xiao, Zhang & Liu 2001). The data represents a 0.985 billion 
population, which was equivalent to 85.3 percent of the Chinese population.4 
(Zeng, Liu, Zhang & Xiao 2004).  
Second, the sampling strategies were designed according to the 
characteristics of the ageing population in China, which will be elaborated in 
the next section when weights are discussed. From 1998 to 2008/09, the 
survey team had conducted about 80,000 interviews. Among them, 14,290 
were with centenarians, 18,910 were with nonagenarians, 20,743 were with 
octogenarians, and 14,416 were with young-old adults aged between 65 and 
795. In general, the survey randomly selected 50 percent of the cities and 
counties from the 22 provinces. The interviewers had face-to-face interviews 
with all the centenarians after informed consent had been obtained from the 
interviewees at their homes. It was the design of this survey that the 
respondents aged between 80 and 99 had similar sample size as the 
centenarians. Meanwhile, for each age, it intended to have equivalent number 
of males and females. Therefore, the survey developed a specific sampling 
strategy rather than using proportion sampling. This strategy used random 
sampling based on the location of the centenarians. The sample included 
equivalent number of seniors (such as the centenarians and nonagenarians) and 
relatively younger old adults (such as those in their early 80s), and equivalent 







number of males and females in each age for respondents aged 80 to 89 years 
(Zeng, Liu, Zhang & Xiao 2004). Furthermore, from the 2002 wave, the 
CLHLS started to include the young-old adults aged 65 to 79 years. The 
sample strategy for this age group was similar to the one for the age group of 
80 to 99 years (Zeng, Liu, Zhang & Xiao 2004).  
    Therefore, the CLHLS allows this study to examine the association 
between cognitive impairment and social exclusion given the fact that it 
provides comprehensive information on the ageing population in 
contemporary China. The following section will introduce the analytic sample 
of this study. 
3.1.2 Analytic sample 
This section introduces the rationales for adapting the 2002 and 2005 waves 
for HSM and the 2002, 2005, 2008/09 waves for FEM, followed by the 
explanations for choosing 65 to 99-year-old respondents as the target group for 
this study.  
There were three reasons for adopting the 2002, 2005, and 2008/09 
waves for this study. First, among the available datasets, the 1998 and 2000 
waves only focused on the oldest-old population, aged 80 and above (Gu 2008; 
Research Group of Healthy Longevity in China 2000; Zeng, Vaupel, Xiao, 
Zhang & Liu 2001). It was from the 2002 wave that the survey started to 
include young-old adults aged from 65 to 796 (Zeng, Liu, Zhang & Xiao 
2004). Although the main purpose of the CLHLS was to study the factors that 
determined healthy longevity of the oldest-old population (Zeng, Liu, Zhang 
& Xiao 2004), my study intended to have a comprehensive understanding of 




the cognitive impairment of the ageing population in a more general spectrum, 
but not merely the oldest-old. Therefore, including a wide range of age groups 
served the purpose of this study and the best starting point was the 2002 wave 
since it was the first wave of including young-old adults aged 65 to 79 years.  
Furthermore, the consistency of the sample characteristics found in the 
datasets was also a deciding factor. In the 2002, 2005, and 2008/09 waves, the 
questionnaires for interviewing young-old adults aged 65 to 79 years were 
consistent.7 This allows the study to trace the variables of interest in the 
sample across seven to eight years. 
Moreover, the 2008/09 wave was the most recent wave that was available 
for public use when this thesis started. After considering the issues mentioned 
above, this study adopted the 2002, 2005 and 2008/09 waves for analyses. 




Table 3.1 Sample distribution of CLHLS in 2002, 2005, and 2008/09 
waves 
Data Set Surviving interviewees (age 65-99) Deceased 
 Follow-up Newly added Total  
2002 5,049 7,687 12,736 - 
2005 7,570 5,616 13,186 3,789 
2008/09 6,681 6,195 12,876 3,278 
Data source: CLHLS, Sample Distribution8 
Besides the rationales for using the 2002 to 2008/09 longitudinal dataset, there 
were motives for choosing the age group of 65 to 99 for this study. First, the 
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reason for picking up 65 as the lower bound age for elders was based on the 
definition of ageing by the National Bureau of Statistics of People’s Republic 
of China9. Meanwhile, 65 was a commonly used cut-off age for studying 
ageing population by many scholars who have used the CLHLS to study the 
elderly population (Gu, Dupre, Warner & Zeng 2009; Gu, Zhang & Zeng 2009; 
Wen & Gu 2011). Second, this study also did not include the relatively young 
and the oldest-old people aged 64 and below and 100 and above respectively, 
as the response rate and validity of information for these two groups was 
relatively low (CLHLS team 2000; Gu 2008). 
Furthermore, there were two more reasons for not including the 
centenarians in this study but choosing 99 instead as the upper bound age. The 
first one was the historical background of the centenarians’ lives and the 
vicissitudes they had experienced which were very different from the 
relatively younger cohorts. The dramatic social transitions China had gone 
through in the past century led to very different life trajectories for people 
living in different eras (Yeung & Hu 2013). More importantly, the disparity in 
MMSE scores obtained from the centenarians and the young old adults aged 
below 65 was a concern. Studies showed that the declining of cognitive 
functions is a common phenomenon when people experience ageing. Scholars 
have found this pattern for both Western populations (Anstey, Kingston, Kiely, 
Luszcz, Mitchell & Jagger 2013; Ashby-Mitchell, Jagger, Fouweather & 
Anstey 2015; Gale, Martyn & Cooper 1996; Gao, Jin, Unverzagt, Cheng, Su, 
Wang, et al. 2014) and the Chinese population (Chen, et al. 2009; Qu, Zhuo, 
Wang & Zhan 2013; Tang & Lv 2006; Zhang 2006). Table 3.2 shows the 





weighted mean of MMSE for the centenarians and those aged 65 to 99 years in 
the 2002-2005 and 2005- 2008/09 datasets.  
Table 3.2 Weighted mean of MMSE score for respondents aged 65-99 and the 
centenarians, 2002 – 2008/09 






Age 65-99 26.90(12831) 26.14(7378) 25.58(4032) 
Age 100 and above 14.98(2697) 11.94(721) 9.86(125) 
 
The statistics in Table 3.2 indicate that there were significant differences in the 
means of MMSE score between the centenarians and the group of relatively 
younger old adults. The figures in table 3.2 demonstrate the same pattern as 
shown in the literature (Anstey, et al. 2013; Ashby-Mitchell, et al. 2015; Chen, 
et al. 2009; Qu, Zhuo, Wang, & Zhan 2013; Zhang 2006). The mean of MMSE 
score of the centenarians was much lower than those aged between 65 and 99 
years in all three waves. The gap between the means of MMSE of the two age 
groups widened when the respondents aged. 
The full score of MMSE is 30, with a higher score implying better 
cognitive functioning. The mean of the MMSE score for people aged from 65 
to 99 in the baseline of 2002 was 26.90, compared to 14.98 for the 
centenarians in the same period. Three years later, in the follow-up wave of 
2005, the mean scores of MMSE were 26.14 and 11.94 respectively for these 
two groups of respondents. A similar pattern could be observed in the 2002 to 
2008/09 data set. In the follow-up wave of 2008/09, the mean score of MMSE 
for both the groups further dropped to 25.58 and 9.86, with a faster decline for 
the centenarians.  
    Besides these disparities of MMSE score between the two groups, there 
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was a general trend of declining cognitive functioning as shown in Table 3.2. 
However, the two age groups showed different declining rates. Although it has 
been well recognized that the deterioration of cognitive functioning is a 
natural process when people age (Anstey, et al. 2013; Ashby-Mitchell, et al. 
2015; Gale, Martyn & Cooper 1996; Gao, et al. 2014), it could be seen in this 
sample that the declining rate was much faster for centenarians than their 
counterparts.  
Therefore, the results from the analysis supported the argument that it 
was not appropriate to include the centenarians in the sample as they had very 
different cognitive functioning capability compared to people aged between 65 
and 99 years. If this study included the centenarians, some of the low MMSE 
scores from this group would bias the distribution of the overall MMSE score 
of the sample as well as the cut-off point for defining cognitive impairment. 
With these concerns, this study only focused on those aged between 65 and 99 
years in the baseline of the 2002 wave and followed these respondents’ 
performance of cognitive functioning in the 2005 and 2008/09 waves in 
CLHLS. 
Furthermore, there were some abnormal observations in MMSE score in 
the sample that had to be dropped in the regression analysis. Considerable 
research has shown that the decline of cognitive functioning is a normal process 
when people experience ageing (Anstey, et al. 2014; Chen, et al. 2009; Langa, 
Larson, Karlawish, Cutler, Kabeto, Kim, et al. 2008; Qu, Zhuo, Wang & Zhan 
2013; Tang & Lv 2006; Zhang 2006). Previous studies on epidemiology have 
found that the MMSE score for those who were diagnosed to have dementia 
were most likely to be lower than 13 or 10 regardless of the different sample 
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characteristics (Ashby-Mitchell, Jagger, Fouweather & Anstey 2015; Zhang, 
Gu & Hayward 2010; Folstein, Folstein & McHuge 1975). In reality, it is nearly 
impossible to improve the MMSE score from a dementia stage (lower than 10 
points in MMSE) to a normal stage (higher than 23/24 points). Thus, it is 
expected that in a longitudinal dataset, the MMSE score of the same respondent 
would be at the same level or drop in the follow-up waves.  
Certain improvement in MMSE score is feasible but there is no clear 
criterion for judging how much increase in MMSE is acceptable. Clinical 
studies usually use 10 as the cut-off point for severe cognitive impairment 
(Zhang, Gu & Hayward 2010; Folstein Folstein & McHuge 1975). The CLHLS 
report had also adopted this criterion and used 10 as the cut-off point for severe 
cognitive impairment (Research Group of Healthy Longevity in China 2000). 
In the CLHLS data sets, there were some observations where the MMSE 
score was lower than 10 in the baseline wave but was higher than 24 in the 
follow-up waves. The reason for this dramatic improvement in MMSE score 
from a previous wave to the follow-up wave was unknown (Zhang, Gu, & 
Hayward 2010). So, the current study dropped those abnormal observations in 
the regression analyses. Based on the principle of keeping as many observations 
as possible, the following regression analyses dropped only those highly 
abnormal observations that had lower than 10 points (0-9 points) in MMSE 
score in the baseline wave but had higher than 24 (24 to 30 points) in the 
follow-up waves. Overall, in the analytical sample of this study, there are 52 
such abnormal observations in the 2002 to 2005 data set and 170 such 
observations in the 2002 to 2008 dataset. They were subsequently dropped from 
the analysis. Given the large sample size, sensitivity analysis showed that 
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dropping these observations did not affect the results of the regression analysis 
at all. 
3.2 Operationalization 
This section introduces the measurements of the dependent variable, 
independent variables, and the control variables. This section first explains the 
measurement of the dependent variable of cognitive impairment. Cognitive 
functioning was measured by the Chinese version of Mini-Mental State 
Examinations (MMSE). Therefore, a brief review of the MMSE and cut-off 
points for defining cognitive impairment is included in the first part of this 
section. After introducing the dependent variable, the section moves to the 
measurements of the independent variable -- social exclusion, which 
comprises financial deprivation, social isolation, and lack of basic social rights. 
Finally, the mediating and control variables are reviewed. The second part of 
this chapter will elaborate how data from CLHLS is operationalized as 
variables for this study, in a detailed manner. 
First, Table 3.3 listed the variables used in this study with the coding. 
Table 3.3 Variables for analyses in this study 
 Variables (coding) 
Cognitive 
impairment 
MMSE scores (0-30) 
Social exclusion related variables 
Poverty 
1=income below 
poverty line and 
self-report financial 
status to be poor, very 
 
Family income per capita (logarithm)  
Under whose name was your current house/ 
apartment purchased or rented (1=not the elderly’s 
name; 0= under the elderly’s name) 
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poor / income below 




resource on at least 
one aspect (ref) 
How do you rate your economic status compared 
with others in your local area? (0= rich /very rich 
(ref); 1= so-so; 2= poor/ very poor) 
Social isolation 
1=no family support 
(spouseless and no 
child visit / spouseless 
and no living child) 
OR no social support 
(lack of participation 
in social activity and 
no social support) 
 
0= receive support 
from either aspect (ref) 
 
Current marital status: Spouseless (0=married and 
living with spouse (ref); 1=widowed, separated, 
devoiced, never married) 
Intergenerational relationships (0=co-reside with at 
least one child (ref); 1=do not co-reside with child 
but receive frequent visit from child(ren); 2= do not 
co-reside with child and do not receive frequent visit 
from child(ren); 3= no living child 
Lack of participation in social activities: Personal 
outdoor activities, Play Mah-jongg or cards, 
Participate in organised activities (0= everyday (ref); 
1= once a week; 2= sometime; 3= never) 
Seek support from others: Nobody you talk 
frequently to, in daily life; Nobody you talk first 
when you need to tell someone of your thoughts; 
Nobody you usually ask for help when you have 
problems or difficulties (0= seek support from 
family(ref); 1= from others; 2= nobody to seek 
support from) 
Limited basic social 
rights 
1= no retirement 




Retirement benefit (0=yes (ref); 1= no retirement 
benefits) 
Self-reported adequate medical service when 
seriously ill (0=yes (ref); 1=no) 
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0=have either of them 
(ref) 
Mediating Variables 
Life Style  
 
Having fresh fruits (0=everyday/ everyday, except 
winter/occasionally (ref); 1=rarely or never) 
Smoking in the past (0= no (ref); 1=yes) 
Drinking in the past (0= no (ref); 1=yes) 






Index of ADL disability (0-6; 0=no ADL disability)  
Index of self-reported chronic diseases (0-6; 0=no 
chronic disease)  





Female (0=male(ref); 1=female) 
Ethnicity (0=Minority; 1=Han) 
Residence (0= urban (ref); 1=rural) 
Educational level: (0=educated (ref); 1=illiterate) 
Exogenous Variable Mortality in 2005 
 
The exogenous variable listed at the bottom of the above table was merely 
used in the second stage of HSM analysis for addressing sample attrition due 
to mortality. More details will be provided later in the analytical approach 
section.  
3.2.1 The measurement of dependent variable: cognitive impairment 
In this study, cognitive functioning was examined by the MMSE. The MMSE 
has been widely used to test people’s cognitive functioning. It was first 
introduced by Folstein and his colleagues (1975) in the 1970s. The MMSE 
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included two sections: vocal ability and more advanced cognitive functioning, 
such as verbal, written, and drawing (Folstein, et al. 1975). In the first section, 
orientation, memory, and attention ability was tested. In the second section, 
respondents were asked to name items, and perform some verbal and written 
tasks. The first section gave a score of 21 points and the second section gave 9 
points. Therefore, the entire MMSE had 30 points. A higher score represented 
better cognitive functioning. In doing the MMSE, there was no time limit for 
completing the tasks.  
The MMSE was first translated and adopted in an epidemiology study in 
Beijing in the 1980s (Li, Shen, Chen, Li, Zhao, Liu, et al. 1988). After that, 
MMSE has been commonly used in China in many disciplines such as 
sociology, psychology, epidemiology and public health, to study cognitive 
impairment (Ao & Liu 2004; Gu & Qiu 2003; Gu & Zeng 2004; Li, Huang & 
Liu 2007; Meng & Meng 1991; Zhang 2010). Due to the linguistic and 
cultural differences, sometimes the MMSE used in China underwent minor 
revisions in terms of contents of the test.  
With this concern, the CLHLS used a Chinese version of MMSE. To 
relate it to the Chinese culture, some questions were modified (Zhang, Gu & 
Hayward 2008; 2010), such as C1.3 “What is the date (Chinese calendar day 
and month) of the mid-autumn festival?” “C1.6.1 How many Chinese solar 
terms (Jieqi) are in a year?”10 In this study, the MMSE included five sections: 
orientation, registration, attention and calculation, recall, and language for 
testing different cognitive functioning. In total, there were 24 questions in the 
test. The overall score for MMSE was 30, which was the sum of the respective 
                                                        
10 See “Questionnaire on Determinants of Healthy Longevity in China (2002)”. 
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scores for the 24 questions.  
In this study, the cognitive functioning of the elderly was examined by 
the MMSE in the follow-up wave of 2005 and 2008/09 respectively. The 
principle of using these MMSE scores was simple and direct: adding the value 
of each question. The respondents answered all questions (no proxy) (Gu 
2008). As mentioned above, the overall score of this MMSE was 30 points, 
with higher scores implying better cognitive functioning. These 30 points were 
calculated based on 24 questions. Among them, 23 questions were given one 
point for each if the respondent answered correctly; with “wrong”, “not able to 
answer”, or “missing” given the score of 0. For question “C1.6 Please name as 
many kinds of food as possible in one minute”, the respondents were given 
one point if they named one fruit. Then the analysis added on all the points 
that the respondent obtained but top-coded seven if the respondents named 
seven and more fruits. Therefore, the overall score of MMSE was 23+7= 30. 
After understanding how the cognitive functioning was measured, the 
following question was on how to define cognitive impairment based on the 
MMSE. The next section will discuss the issue of cut-off points in MMSE.  
3.2.2 Examining cut-off points of cognitive impairment 
The cut-off points for classifying cognitive impairment and cognitive 
normality based on MMSE were crucial for this study. Even though there was 
no singular cut-off point for cognitive impairment in MMSE, some cut-off 
points were found to be feasible with sensitivity and specificity analysis. 
These cut-off points are 18 (Brayne, Matthews, McGee & Jagger 2001; 
Brayne & Calloway 1990) and 23/24 (Aderson, Sachdev, Brodaty, Trollor & 
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Andrews 2007; Anstey, Kingston, Kiely, Luszcz, Mitchell & Jagger 2013; 
Clarke, et al. 1991; Croxson & Jagger 1995; O'Donnell, Teo, Gao, Anderson, 
Sleight, Dans, et al. 2012; van den Hout, Ogurtsova, Gampe & Matthews 
2014). These two cut-off points were found to be reliable in different 
populations. Other studies had different cut-off points in MMSE, such as 12 
(Ashby-Mitchell, et al. 2015) but this was based on a specific sample and 
could not be applied in general studies. 
In China, cognitive impairment has not received adequate research 
attention hitherto, especially for cross-discipline studies involving 
epidemiology, neuroscience, psychiatry, and the social sciences. Therefore, the 
lack of data strictly restrained the development of an appropriate cut-off point 
in the MMSE for cognitive impairment for the whole population and 
sub-groups. There is no convincing and universal cut-off point in MMSE for 
defining cognitive impairment. Few studies incorporate clinical data and 
examine cut-off points based on this data. A pioneering study done in Beijing 
developed 17 as the general cut-off point (Li, Shen, Chen, Li, Zhao, Liu, et al. 
1988). However, most of the Chinese studies adopted cut-off points from 
previous studies due to the lack of clinic data and for the sake of purpose of 
their studies.  
Those studies, which used CLHLS to study cognitive impairment, 
adopted two cut-off scores for defining cognitive impairment. Some of the 
studies focused on the oldest-old population. The convention is to use 18/19 as 
the cut-off point (Gu & Qiu 2003; Gu, Dupre & Liu 2007; Han & Shibusawa 
2015; Yeung & Xu 2012; Zhang 2010; Zhang 2006; Zhang, Gu & Hayward 
2008; 2010). Another more popular convention is to use 23/24 as the cut-off 
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point. Most of these studies focus on older adults with a wider range of age 
span (Ao & Liu 2004; Li, Huang & Liu 2007; Lu & Li 2015; Wen & Gu 2011). 
Other studies based on survey data in China also adopted 24 as the cut-off 
point (Tang & Lv 2006; Zhang, Liu, Liu & Liu 2009). The official report of 
CLHLS suggested using 24 as the cut-off point for defining mild cognitive 
impairment (Research Group of Healthy Longevity in China 2000: 402). Due 
to the limitation of CLHLS, this study could not calculate the cut-off points of 
cognitive impairment for the sample of this study because there was no data 
from clinical diagnosis indicating respondents with dementia. Therefore, the 
cut-off point of 24 was adopted based on previous studies using CLHLS. 
Cognitive impairment was defined as an MMSE score of lower than 24 points 
(0 to 23 points). Cognitive normal referred to the respondent’s MMSE score 
being between 24 and 30. Sensitivity analysis showed that there was no 
difference in using 23 or 24 as the cut-off point for this study.  
3.2.3 Measurement of the independent variables 
The independent variable of social exclusion includes three dimensions: the 
respondents’ economic situation (financial deprivation), social connectedness 
in both familial and societal spheres (social isolation), and lack of access to 
basic rights, viz. retirement benefits (pension and medical insurance) as well 
as public medical services. This section first explains how these three 
dimensions were measured, followed by how the independent variables were 
recoded.  
In this study, financial deprivation was measured by both subjective and 
objective measures. Objective measures included “family income per capita 
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last year” (the year of 2001), and “was your current house/apartment 
purchased or rented under your name or others’ ”. Subjective measures 
included “how do you rate your economic status compared with others in your 
local area”, and “does all of your financial support sufficiently pay your daily 
costs?”  
Social isolation was defined in the context of inter-personal relationships 
and engagement in society. Inter-personal relationships referred to intimate 
relationships, which were examined by marital status, and intergenerational 
relationships. The intergenerational relationship was measured by whether the 
respondent had at least one living child, and if so, the elders co-resided with at 
least one of the children; if the elderly did not co-reside with any of the 
children, whether at least one child paid frequent visits to their older parent(s) 
was the focus of measurement.  
Another dimension of social isolation was measured by the 
respondents’ relationships with family, community and society. This construct 
was measured in terms of two aspects. The first one was engagement in social 
and leisure activities. The second aspect was lack of social support, in terms of 
not having anyone to talk to and not having any availability of receiving help 
from others – a measure of social connectedness. 
Limited access to basic social rights, the third dimension, was examined 
in terms of two aspects: whether or not the respondent was eligible for 
retirement benefits, and whether or not the respondent received adequate 
medical services based on self-evaluation. Figure 3.1 shows the measurements 
of social exclusion in this study. 





Financial deprivation was first measured by ‘household income per capita in 
the previous year’, referring to the year 2001. However, due to the 
non-normality of the variable of income, a logarithm of family income per 
capita was applied in the first stage of regression analysis when examining the 
association between the variables of social exclusion and cognitive 
impairment.  
Besides household income per capita, financial deprivation was also 
measured by another two variables. They were “under whose name was your 
current house/ apartment purchased or rented?11” This variable was recoded as 
a dummy variable on whether the respondent was living in a house/apartment 
owned/rented by himself/ herself or by someone else.  
The third measure of financial status was self-perceived financial status: 
                                                        
11See “Questionnaire on Determinants of Healthy Longevity in China (2002)” 
77 
 
“how do you rate your financial status compared to others?12” This variable 
was recoded as an ordinal variable with three scales: “very rich or rich”, 
“so-so”, and “poor or very poor” with higher value implying poorer 
self-perceived financial status.  
The second dimension of social exclusion was social isolation. This 
referred to lack of social connectedness, and included two aspects: family 
relationship and social engagement/ social support. Family relationships were 
examined through marital status and intergenerational relationships, both of 
which included living arrangements when the variables were recoded.  
Marital status was measured by the variable of “spouseless”. It was 
recoded as a dummy variable with the reference group of ‘married and living 
with spouse’. Other marital statuses of “separated, divorced, widowed, and 
never married” were given the value of 1.  
Intergenerational connection was another measure of family relationship, 
which was based on whether the respondent had at least one living child, 
co-resided with children, or if children paid frequent visits. In order to 
incorporate both living arrangement and information on children’s frequent 
visits, this study assumed that co-residence with child(ren) could be equated 
with receiving frequent visits from children. Therefore, the new variable of 
“children’s visit” had four values: “0” implied that the respondent had at least 
one living child and co-resided with child(ren); “1” implied that the 
respondent did not co-reside with child(ren) but received frequent visits from 
child(ren); “2” implied that the respondent did not co-reside with child(ren) 
and did not receive frequent visits from child(ren). “3” referred to the elderly 
                                                        
12See “Questionnaire on Determinants of Healthy Longevity in China (2002)” 
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who did not have any living children. The higher value represented lower 
intergenerational connection.  
In the CLHLS, the variable of co-residence with children measured the 
situation of each child of the respondent. In order to keep as much information 
as possible, this study first kept all the answers on living arrangement from 
each child. Then, if the respondent had at least co-resided with one of his/her 
children, the new variable of co-residence was recoded as 0. On the other hand, 
if the respondent did not co-reside with any child, the variable of co-residence 
was given a value of 1.  
The same strategy was used for recoding the variable of receiving 
frequent visits from child(ren). Each child’s visit was included in the recoding. 
If the respondent received frequent visits from at least one child, the new 
variable was given a value of 0. If the respondent did not receive frequent 
visits from any of the children, the new variable was given a value of 1.  
Therefore, after incorporating these two variables of intergenerational 
relationships, a new variable of ‘child’s visit’ was created for the regression 
analysis. As mentioned above, this new variable had three values from zero to 
two, with a higher value implying poorer intergenerational support from 
children. 
Besides examining the relationships within family, the engagement 
within society is also a crucial component of social connectedness. In this 
study, social connectedness at societal level was measured in two aspects. The 
first one was active participation in social activities. The second approach was 
receiving support from society. 
Active engagement in social activity was measured by participation in 
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social activities. This variable was constructed as an index encompassing three 
variables. They were “Personal outdoor activities; Playing Mah-jongg or cards; 
Participating in organized activities.” 13  Each variable was recoded into 
dummy variables with the value of zero referring to “never participated in this 
activity”. The index of participating in leisure activities was a sum of these 
three variables with higher score implying less participation in social 
activities. 
Social support was measured by three variables as well. They were: 
“To whom do you usually talk most frequently in daily life?” “To whom do 
you talk first when you need to tell something of your thoughts?” “Who do 
you usually ask first for help when you have problems or difficulties?14” Table 
3.4 shows the weighted descriptive analysis of these variables in the 2002 
wave. 
Table 3.4 Weighted descriptive analysis of variables of social support, 2002 
 Values  
Variables family others Nobody Total 
F11.1. To whom do you usually talk 
most frequently in daily life? 
65.69% 31.45% 2.86% 100% 
F112. To whom do you talk first when 
you need to tell something of your 
thoughts? 
85.28% 9.50% 5.22% 100% 
F11.3 Who do you usually ask first for 
help when you have problems or 
difficulties 
92.11% 4.49% 3.40% 100% 
 
The new variable of social support was recoded as an ordinal variable. 
Respondents who received support from family for all these three aspects were 
recoded as the reference group, and given the value of 0. Respondents who 
had answered “nobody” to any of the three questions were recoded as 2. The 
                                                        
13 See “Questionnaire on Determinants of Healthy Longevity in China (2002)”. 
14 See “Questionnaire on Determinants of Healthy Longevity in China (2002)”. 
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rest were given the value of 1. Any cases where the respondent did not answer 
all of the three questions were recoded as missing. 
The last dimension of social exclusion was lack of basic social rights. 
This dimension was examined through two variables. They were “Do you 
have a pension for retirement?” and “Can you get adequate medical service 
when you are seriously ill?”15 Both of the two variables were recoded as 
dummy variables. 
Therefore, the concept of social exclusion was constructed based on the 
following strategy. The elderly in the sample were categorized into four 
groups: not socially excluded, being in moderate social exclusion, being in 
severe social exclusion, and being in extreme social exclusion. The group of 
people who were in the category of social exclusion identified as having 
different degrees of poor economic situation (poverty), limited social 
connectedness resources (social isolation), as well as limited access to basic 
social rights. In the second step, the variables of interest of social exclusion 
were examined in the models. They were categorized into three dimensions: 
economic deprivation, social isolation, and lack of basic social rights.  
In terms of poverty, the National Bureau of Statistics claimed two poverty 
lines in China. One was the absolute poverty line for the rural population. It 
was 627 Yuan per person (per capita net income) in 2002. Another poverty line 
was the national poverty line. This line had two thresholds. The absolute 
poverty line was 627 CNY and the low-income line was 869 CNY in 2002 
(OECD 2004:69). Although the CLHLS used family income per capita as the 
measure of financial status, this study adopted the national low-income line of 
                                                        
15 See “Questionnaire on Determinants of Healthy Longevity in China (2002)”. 
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869 CNY as the cut-off point for poverty. Poverty was defined as family 
income per capita lower than 869 CNY and self-evaluation of financial status 
was poor or very poor, or family income per capita lower than 869 CNY and 
living in a house/ apartment that was not under the elder’s name. 
Social isolation was defined according to family support and social 
support. Lack of family support referred to those elderly who were spouseless 
but had living child(ren) and did not receive frequent visits from their 
child(ren), or those who were spouseless and did not have living child(ren). 
No social support referred to those elderly who had very poor social 
integration, meaning that they did not participate in any outdoor activity, 
mah-jongg or cards, or organized activity. It also referred to a lack of social 
support such as those who had nobody to talk to and nobody to seek help from. 
Social isolation referred to the elderly who either did not have family support 
or did not have any social integration and social support. 
Lack of basic social rights referred to those elderly who were not entitled 
to retirement benefits and could not get adequate medical services when 
seriously ill, according to their self-evaluation.  
Therefore, social exclusion had three levels. Those who did not meet any 
of the above criteria were not in social exclusion. Those who met one criterion 
of the three dimensions were grouped under moderate social exclusion. Those 
who met either of the two criteria fell into severe social exclusion and those 
who met all three dimensions were deemed to be in extreme social exclusion. 
However, given the small percentage of the sample that fell into extreme 
social exclusion, in the regression analyses in Chapter 5 and Chapter 6, the 
variable of social exclusion included three values: not socially excluded, 
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moderately socially excluded, and severely and extremely socially excluded 
groups. 
3.2.4 Measurements of the mediating and control variables 
Besides the independent variables, the control variables included the 
mediating variables and demographic characteristics. Considering the fact that 
cognitive functioning could be affected by many biological factors, some 
variables related to this entity were included. They were mediating variables, 
such as life style, and current physical and psychological well-being.  
Life style included four aspects. They were “Do you eat fresh fruit?” 
“Did you smoke in the past?” “Did you drink in the past?” and “Did you do 
exercises regularly in the past? 16  All of them were recoded as dummy 
variables. Those who rarely or never ate fresh fruits, drank and smoked in the 
past, and did not do exercises regularly in the past were recoded as the 
reference group. Table 3.3 on variables for analyses in this study shows the 
details.  
Besides the above mediating variables, the physical condition of the 
respondents was taken into consideration in the model as a mediating variable 
as well. It encompassed three aspects. They were Activity of Daily Living 
(ADL) disability, self-reported chronic diseases, and emotional distress. The 
variable of ADL disability was constructed as an index, scored from zero to 
six with a higher score meaning more disability items. The six ADL disability 
items were: “Bathing; Dressing; Toilet; Transfer; Continence; Feeding.17” 
Each item was recoded as a dummy variable. Respondents who need 
                                                        
16 See “Questionnaire on Determinants of Healthy Longevity in China (2002)”. 
17 See “Questionnaire on Determinants of Healthy Longevity in China (2002)”. 
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assistance in fulfilling any of the activities were considered as ADL disability, 
and given the value of 1. The new variable of ADL disability was the sum of 
the values of these six variables scored from zero to six. 
The construction of the variable “self-reported chronic diseases” followed 
the same strategy as the variable “ADL disability”. The relationship between 
chronic diseases and cognitive impairment or dementia was complicated and is 
still under investigation in medical studies（Bateman, et al. 2012）. Therefore, 
this study included six chronic diseases that have been shown to be associated 
with dementia or to be the harbinger of dementia by a large number of medical 
studies. Clinical studies have shown that hypertension (Davies, Kehoe, 
Ben-Shlomo, Yoav, Martin 2011; Faraco & Iadecola 2013; Sharp, Aarslan, 
Sonnesyn & Balland 2011; Wysocki, Luo, Schmeidler, Dahlman, Lesser, 
Grossman, et al. 2012), diabetes (Biessels, Deary & Ryan 2008; Biessels, 
Staekenborg, Brunner, Brayne & Scheltens 2006; Kloppenborg, van den Berg, 
Kappelle & Biessels 2008; Xu, Qiu, Gatz, Pedersen, Johansson & Fratiglioni 
2009), heart diseases (Gorelick, Scuteri, Black, DeCarli, Greengerg, Iadecola, 
et al. 2011; O'Donnell, Teo, Gao, Anderson, Sleight, Dans, et al. 2012; 
Kloppenborg, van den Berg, Kappelle & Biessels, 2008; Rastas, Pirttilä, 
Mattila, Verkkoniemi, Juva, Niinistö, et al. 2010), stroke and cerebrovascular 
diseases (Knopman 2014; Qiu & Fratiglioni 2015; Tatemichi 1990), 
Parkinson’s diseases (Irwin, Lee & Trojanowski 2013), and psychosis (Pollock, 
Mulsant, Rosen, Sweet, Mazumdar, Bharucha, et al. 2002) may increase the 
risk of having cognitive impairment in later life. Therefore, in this study, 
self-reported chronic diseases included the above six diseases. The new 
variable of “self-reported chronic diseases” was constructed as an index of the 
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sum of the value of these six variables. The new variable of chronic diseases 
had the value of zero to six with a higher score implying a higher number of 
chronic diseases.  
Another mediating variable of health condition was about psychological 
well-being and called emotional distress. In this study, emotional distress was 
measured by three variables: “Do you always feel fearful or anxious?” “Do 
you feel lonely and isolated?” “Do you feel the older you get, the more useless 
you are?” These three variables were measured as a scale. A new variable of 
‘emotional distress’ was constructed as a sum of the values of these three 
variables with a value from 3 to 15. A higher score meant more emotional 
distress and poorer psychological well-being.  
Some demographic characteristics were included in the model as control 
variables. They were age, gender, ethnicity, current residence in rural or urban 
areas, and educational level. The educational level was recoded as a dummy 
variable with “illiterate” as the reference group. 
Furthermore, because of an important social structure -- the household 
registration (Hukou) system -- the Chinese population is divided into rural and 
urban residents, which consequently causes the rural population to be deprived 
of certain rights. However, the CLHLS did not have the respondent’s Hukou 
status. Instead, the respondents’ current residence and place of birth were 
included in the questionnaires. Based on this piece of information, most of the 
studies used current residence (Gu & Qiu 2003; Gu, Dupre, Liu 2007; Zhang 
2006), whereas a few studies used place of birth (Zhang, Gu, & Hyward 2008) 
in referring to the rural-urban divide. Considering the fact that the sample of 
this study was old adults aged 65 and above in 2002, their “current residence” 
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was most likely to be consistent with their hukou status but “place of birth” 
might be not appropriate to measure their current hukou status, given the 
concern that some of them migrated during their lifetime from rural to urban 
areas. Therefore, the rural/urban residence was adopted as an indicator of the 
rural-urban divide of the population18. 
Moreover, due to the reason that attrition in the longitudinal dataset was 
largely due to mortality, a selection variable was constructed for the Heckman 
Selection Model. This variable was “Question for interviewer: The 
interviewee was healthy or ill.” Healthy meant the respondent had “almost no 
obvious ailments, or only minor ailments”. Being ill meant the respondent had 
“moderate degrees of major ailments or illnesses, or major ailments or 
diseases, bedridden, etc.”. The variable was recoded as a dummy variable, and 
given a value of 1 if the respondent looked ill or very ill. For mortality, value 1 
meant surviving and value 0 meant died. Table 4.4 in the next chapter will 
show the detailed descriptive analysis of the variables. 
3.3 Analytical strategies 
There were three stages of analyses to understand the relationships between 
cognitive impairment and social exclusion. Descriptive analysis of the 
variables was presented first, followed by the HSM and the individual FEM.  
In the analyses of HSM and FEM, the effect of the independent variable 
of social exclusion was examined in two steps. In the first step, a composite 
index of social exclusion was included in the model. In the second stage of the 
analyses, the models examined the association of all three dimensions of social 
                                                        
18 The primary analysis this study also found that” place of birth” was not a good indicator of measuring 
rural-urban devide.  
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exclusion and cognitive impairment. The results of the entire sample will be 
presented in Chapter 5. Besides the analysis of the entire sample, this study 
also examined two sub-groups: the rural/urban sub-groups, and the 
male/female sub-groups. This part of the analyses of the subgroups will be 
presented in Chapter 6. 
3.3.1 Weights 
As mentioned in the section on “data and sampling strategies” in the 
beginning of this chapter, the sampling strategy of the CLHLS was that it first 
used random selection to pick up 50 percent of the counties and cities in the 22 
provinces (Zeng, et al. 2001; Zeng, Liu, Zhang & Xiao 2004). Secondly, all 
the centenarians selected were interviewed. Meanwhile, for every centenarian 
selected, one octogenarian and one nonagenarian who lived near the 
centenarian were selected with the rule of trying to have equal numbers of 
both genders (Zeng, et al. 2001). Therefore, the survey over-sampled the 
centenarians as well as the oldest-old males because the mortality rate was 
higher for these groups of people. Furthermore, given the fact that there was a 
bigger rural population than urban population during the years that the survey 
was conducted, there were more rural samples in the data. However, the 
survey intended to have an appropriately equal proportion of rural and urban 
residents. Therefore, in the CLHLS, weight was calculated according to age, 
gender, and urban/rural residence (Gu 2008; Zeng, Liu, Zhang & Xiao 2004). 
In the next chapter on results, weights were applied to descriptive analyses to 
reflect the over-sampling of age, gender, and residence (CLHLS Team 2000; 
Gu 2008).  
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3.3.2 Heckman Selection Model and Fixed Effects Model 
Since the HSM does not support the analysis of longitudinal data, the 
analyses of HSM worked on the 2002 to 2005 dataset rather than the 2002 to 
2008 dataset. The dependent variable of cognitive impairment was based on 
the 2005 wave. All of the independent variables were based on the information 
in the baseline of 2002. This study did not use the 2005 to 2008/09 datasets for 
the HSM because there were certain social changes that happened during 2005 
to 2008/09, such as the expansion of public medical insurance, the New 
Cooperative Medical Scheme in rural China (Chen, de Haan, Zhang & 
Warmerdam 2011; Lei & Lin 2009; Xu, Saksena, Huang Fu, Lei, Chen, & Guy 
2009), and the expansion of the pension system (Shen & Williamson 2010), 
which could not be captured in the data set. However, it might affect the 
associations between the dependent variable and independent variables of this 
study.  
The HSM addressed attrition due to death in the sample. This study used  
longitudinal data covering six to seven years. Therefore, the attrition due to 
death was high. In many epidemiology studies, cognitive impairment has been 
found to be highly associated with mortality both in the Western context (Gale, 
Martyn & Cooper 1996; Griva, Stygall, Hankins, Davenport, Harrison & 
Newman 2010; Jagger, Clarke, & Stone 1995; Sachs, Carter, Holtz, Smith, 
Stump, Tu, et al. 2011) and in China (Gao, Jin, Unverzagt, Cheng, Su, Wang, 
et al. 2014). Table 3.5 shows the information about survival, death, or loss in 
the sample of this study. 
Table 3.5 Status of survival, death, or lost to follow-up from the 2002 to 2005, 
2005 to 2008 waves aged 65 to 99 (Unweight) 










the next wave 
(2005, and 
2008/09) 
2002-2005 3787(29.51%) 7378(57.50%) 1666(12.98%) 12831(100%) 
2005-2008/09 3498(27.29%) 6880(53.68%) 2438(19.02%) 12816(100%) 
 
From Table 3.5, it can be seen that the mortality rates were very high in the 
sample due to the old age of the respondents at the baseline wave of 65. In the 
sample of 2002 and 2005 waves, 29.51 percent of the respondents died before 
the 2005 survey. For the 2005 to 2008/09 data set, the mortality rate was 
slightly lower compared to the 2002-2005 dataset, even though 27.29 percent 
of the respondents died during 2005 and 2008/09. 
    The table above indicates that mortality was the main reason of data 
attrition in this sample. Chapter Four will examine this issue in detail. This 
conclusion is consistent with the message delivered in Little and Robin’s book 
(2002:11) on mechanisms which cause missing data. They highlight that if the 
missing observations are associated with “the underlying values of variables in 
the data set”, this could be an essential issue of concern when analyzing data. 
Therefore, using an appropriate method to address the attrition due to 
mortality was crucial in this study. 
The HSM was used to address the sample selection due to mortality in 
this study. In general, the HSM is a two-equation model with the second 
model including the variable indicating sample selection rule (Heckman 1976). 
In the classical example of gender income gap, women’s lower average 
income was due to the sample selection of labour market participation 
compared to men (Heckman 1976). Those females who did not participate in 
paid labour markets simply got excluded from the analytic sample that only 
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focused on people in labour markets. Therefore, women’s participation or lack 
thereof in labour markets was the variable for sample selection in the second 
model of HSM.  
This study used the Heckman probit model which was derived from the 
article by Van de Ven and Van Pragg (1981).  
The probability of survival was: 
𝑦𝑗
∗ = 𝛼𝑥𝑗 + 𝜇1𝑗 
𝑦𝑗
∗was the respondent’s surviving status. When 𝑦𝑗
∗ = 0, meaning the 
respondent was deceased, there was an unobserved MMSE score. In this study, 
𝑦𝑗
∗was a function of variables of interest (social exclusion, demographic 
characteristics, and mediating variables), while, 𝜇1𝑗 was the residual of this 
survival model.  
In the Heckman probit model, the outcome 𝑦𝑗
𝑝𝑟𝑜𝑏𝑖𝑡
 could be observed 
only when 𝑦𝑗
∗ > 0, meaning that the MMSE score which detected whether the 
respondent was cognitively healthy or impaired could be observed only when 
the respondent was alive in the follow-up waves. The function of the probit 
model is shown below: 
𝑦𝑗
𝑝𝑟𝑜𝑏𝑖𝑡 = 𝑦𝑗
∗ > 0 
Therefore, the MMSE score is observed only when: 
𝑦𝑖
𝑠𝑒𝑙𝑒𝑐𝑡 = 𝑍𝑗𝜒 + µ2 > 0 






In this study, I used the variable of “the interviewee looks healthy or 
weak” in the 2002 wave19 as the exogenous variable (the selection variable) in 
the HSM. I recoded it into a dummy variable. “Looks weak” and “very weak’ 
were recoded as 1, and “looks healthy” and “looks very healthy” were recoded 
as 0. I assumed that mortality was associated with this exogenous variable but 
being cognitively impaired was not associated with it. The results in the 
second stage of the HSM (which did not show in the results chapters) show 
that this variable works well as an exogenous variable in this study. It is 
significantly associated with mortality in the 2005 wave in all the HSM.   
In the Heckman probit model, the ρ indicates the correlation between the 
residual of the probit model and the selection model.  
corr(µ1, µ2) = ρ 
Therefore, if the ρ is significant, it means the selection bias exists and the 
application of a HSM is necessary to adjust the sample attrition due to death. 
In all of the HSM analyses in this study, I report the ρ in the output tables in 
Chapter 5 and Chapter 6. 
However, the HSM has its limitation when applied to the analysis of a 
longitudinal dataset. The HSM does not support the analysis of a longitudinal 
dataset with more than two waves and consequently does not address the 
endogeneity issue in the longitudinal data, such as the concerns of genetic 
characters in this study. The endogeneity issue refers to the variables that are 
time invariant and can be associated with cognitive impairment but is not 
captured in this dataset. For example, person A had better cognitive 
functioning than person B not because of whether s/he was socially excluded, 
                                                        
19 Question “H3” in the Questionnaire on Determinants of Healthy Longevity in China (2002).  
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but just because A had better genes for cognitive functioning than B. FEX 
controls these kinds of endogenous issues in the longitudinal dataset. 
Therefore, at the second stage of the analysis, the FEM was applied 
and the potential relationship of causation between social exclusion and the 
onset of cognitive impairment was examined. The FEM used the variables in 
the 2002, 2005 and 2008 waves. In general, it examines how the changes in 
the independent variables affected the onset of being cognitively impaired.  
The FEM of this study is shown below (Stock & Watson, 2003): 
𝑦𝑖𝑡 = 𝛽1𝑥𝑖𝑡 + 𝛾1𝛿𝑖𝑡 … + 𝛼𝑖 + 𝜀𝑖𝑡 
 𝑦𝑖𝑡 is the dependent variable of cognitive impairment where i is the 
individual and t is the time. In this study, t had three points: 2002, 2005, and 
2008/09. 𝛽1 is the coefficient for social exclusion. 𝑥𝑖𝑡 is social exclusion for 
individual i at time t. 𝛾1  is the coefficient for covariate 𝛿 . 𝛿𝑖𝑡  is the 
covariate for individual i at time t.  𝛿𝑖𝑡 𝛼𝑖 is the unobserved intercept (the 
endogeneity) for each individual. 𝜀𝑖𝑡 is the residual that this FEM could not 
address. 
The next chapter will illustrate the descriptive analysis of the analytic 










Chapter 4 Results of descriptive analyses of the analytic sample 
This chapter includes three sections: the weighted descriptive analyses of 
1).the entire sample, 2).the sub-group of rural and urban sample, and 3).the 
sub-group of men and women. For each section of the analyses, I first present 
the analysis of the dependent variable. For the entire sample, the section 
presents the distribution of the Mini-mental State Examination (MMSE) score 
as well as the descriptive analysis of the dependent variable of cognitive 
impairment in the 2005 and 2008/09 waves. For the sub-groups, I show the 
descriptive analyses of the dependent variable i.e. cognitive impairment. This 
first part of analysis was followed by the descriptive analysis of the 
independent variables from the baseline year of 2002. For the analyses of 
sub-groups, the Chi-square test, Wilcoxon-Mann-Whitney test, and T-test were 
applied to examine whether the variables in each set of the two groups had 
statistically significant differences. Chi square test was used to examine the 
statistical differences among the categorical variables. 
Wilcoxon-Mann-Whitney test was used for examining the significance of 
these statistical differences for the ordinal variables. Finally, the T-test was 
used for the remaining continuous variables. 
For the Heckman Selection Model (HSM) in the next chapter, there were 
52 cases that had MMSE scores lower than 10 (0 to 9) in the baseline year of 
2002 but higher than 24 (24 to 30) in the 2005 wave. For the Fixed Effects 
Model (FEM), 170 observations were dropped from the analysis due to the 
same reason. The FEM excluded those observations which had a MMSE score 
lower than 10 (scored 0 to 9) in the 2002 wave but higher than 24 (24 to 30) in 
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the 2005 and 2008 waves, and those that had a MMSE score lower than 10 
(scored 0 to 9) in the 2005 wave but higher than 24 (24 to 30) in the 2008 
wave. In total, 170 cases were dropped. Sensitivity analysis showed that there 
was no difference in the results of the HSM and the FEM after excluding these 
abnormal cases. The number of abnormal cases dropped in the 2002 to 2005 
dataset, and the 2002 to 2008/09 dataset were different. However, since both 
the HSM and the FEM used the 2002 wave as the baseline, the descriptive 
analyses illustrated in this chapter used the sample that included these 
abnormal cases for consistency concerns. 
4.1 Descriptive analysis for the entire sample 
This section presents the descriptive analyses of the entire sample. It first 
presents the descriptive analysis of the dependent variable of MMSE score, 
followed by the independent variables. 
4.1.1 Descriptive analysis of the independent variables for the entire 
sample 
As noted, the MMSE score is from 0 to 30, with a higher score implying better 
cognitive functioning. The MMSE score adopted in this study was based on 
the 2005 and 2008/09 waves of the CLHLS data sets. The following two tables 
show the distribution of the score in every component of MMSE, on every 
measure of cognitive functioning, as well as the distribution of the overall 
score of MMSE. There are five parts to the MMSE score. Orientation is the 
first part which measures general knowledge, such as date, season, etc. The 
second part of MMSE is registration, which measures memory, followed by 
the third part which deals with attention and calculation. The fourth and fifth 
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parts focus on recall and language capabilities respectively.  
Table 4.1 and Table 4.2 present the weighted descriptive analyses of the 
MMSE scores in the 2005 and 2008/09 waves respectively. The Cronbach's 
Alpha test was done to test the scale reliability in MMSE, in these two 
samples. 
Table 4.1 Weighted descriptive analysis of the MMSE score, 2005 




Orientation (general knowledge) 
(1=correct) 
  
what time of day is it right now 7378 0.97(0.18) 
what month 7378 0.94(0.25) 
what date 7378 0.91(0.29) 
what season 7378 0.94(0.24) 
name of the county/ district 7378 0.95(0.22) 
number of food reported in one minute 
(top coded at 7) 
7378 6.20(1.63) 
Orientation (0-12) 7378 10.90(2.31) 0.9167 
 
Registration (memory) (1=correct)  
Repeat 'table' at the first attempt 7378 0.92(0.27) 
Repeat 'apple' at the first attempt 7378 0.90(0.30) 
Repeat 'clothes' at the first attempt 7378 0.89(0.31) 
Registration (0-3) 7378 2.71(0.77) 0.8797 
 
Attention and Calculation(1=correct)  
20-3 7378 0.91(0.29) 
20-3-3 7378 0.85(0.35) 
20-3-3-3 7378 0.83(0.37) 
20-3-3-3-3 7378 0.81(0.39) 
20-3-3-3-3-3 7378 0.82(0.38) 
Calculation (0-5) 7378 4.22(1.55) 
Attention (drawing) (0-1) 6379 0.41(0.49) 
Attention and calculation (0-6) 7378 4.61(1.75) 0.8989 
 
Recall (1=correct)  
Repeat 'table' in a while 7378 0.82(0.38) 
Repeating 'apple' 7378 0.81(0.39) 
Repeating 'clothes' 7378 0.78(0.41) 
Recall (0-3) 7378 2.41(1.03) 0.8684 
 
Language (1=correct)  
Naming ‘ pen’ (0-1) 7378 0.96(0.19) 
Naming 'watch' (0-1) 7378 0.96(0.21) 
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Repeating a sentence (0-1) 7378 0.89(0.31) 
Using right hand to take the paper (0-1) 7378 0.90(0.30) 
Folding a paper by right hand (0-1) 7378 0.89(0.32) 
Put a paper on the floor (0-1) 7378 0.91(0.29) 
Language (0-6) 7378 5.51(1.25) 0.8998 
 
MMSE score (0-30) 7378 26.14(5.83) 0.9081 
 
Table 4.1 shows that the average MMSE score for respondents in the 2005 
wave was 26.14 with a sample size of 7378. The Cronbach’s Alpha scores for 
each section as well as the entire MMSE are around 0.9 which indicate that the 
reliability for MMSE was high for this sample.  
 
Table 4.2 Weighted descriptive analysis of the cognitive functioning, 2008/09 




Orientation (common sense) 
(1=correct) 
  
what time of day is it right now 4032 0.95(0.23) 
what month 4032 0.92(0.27) 
what date 4032 0.90(0.30) 
what season 4032 0.92(0.26) 
name of the county/ district 4032 0.93(0.25) 
number of food reported in one minute 
(top coded at 7) 
4032 6.19(1.66) 
Orientation (0-12) 4032 10.81(2.56) 0.9302 
 
Registration (memory)(1=correct)  
Repeat 'table' at the first attempt 4032 0.90(0.30) 
Repeat 'apple' at the first attempt 4032 0.88(0.32) 
Repeat 'clothes' at the first attempt 4032 0.87(0.33) 
Registration (0-3) 4032 2.65(0.85) 0.8829 
 
Attention and Calculation(1=correct)  
20-3 4032 0.89(0.31) 
20-3-3 4032 0.83(0.38) 
20-3-3-3 4032 0.80(0.40) 
20-3-3-3-3 4032 0.78(0.42) 
20-3-3-3-3-3 4032 0.80(0.40) 
Calculation (0-5) 4032 4.10(1.64) 
Attention (drawing) (0-1) 3509 0.37(0.48) 





Repeat 'table' in a while 4032 0.78(0.41) 
Repeating 'apple' 4032 0.75(0.43) 
Repeating 'clothes' 4032 0.74(0.44) 
Recall (0-3) 4032 2.27(1.12) 0.8735 
 
Language(1=correct)  
Naming ‘ pen’ (0-1) 4032 0.94(0.24) 
Naming 'watch' (0-1) 4032 0.94(0.24) 
Repeating a sentence (0-1) 4032 0.87(0.34) 
Using right hand to take the paper (0-1) 4032 0.90(0.30) 
Folding a paper by right hand (0-1) 4032 0.87(0.33) 
Put a paper on the floor (0-1) 4032 0.89(0.31) 
Language (0-6) 4032 5.41(1.39) 0.9029 
 
MMSE score (0-30) 4032 25.58(6.41) 0.9043 
 
The results in Table 4.2 demonstrate that the average MMSE score for 
respondents in 2008/09 wave was 25.58 with the sample size of 4032. It 
declined 0.56 points from the mean score in the 2005 wave for the survivors. 
The Cronbach’s Alpha scores for each section of MMSE as well as the entire 
MMSE were around 0.9 which proved that the reliability for MMSE was high 
for this analytical sample.  
Table 4.1 and Table 4.2 show that in both, the 2002 and 2005 waves, 
every component of MMSE as well as MMSE itself as a tool for testing 
cognitive functioning had good reliability given the high Cronbach's Alpha 
scores. This is consistent with what has been illustrated in the literature on the 
reliability of MMSE (Folstein, et al. 1975; Ao & Liu 2004; Gu & Qiu 2003; 
Gu & Zeng 2004; Li, Huang, & Liu 2007; Meng & Meng 1991; Zhang 2010). 
Therefore, the above analysis concluded that MMSE was a reliable tool to 
measure respondents’ cognitive functioning for the sample of this study.  
The average scores for MMSE were around 26 in both 2005 and 2008/09 
waves for the survivors, with a slight decline from 26.14 in 2005 to 25.58 in 
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2008/09. It is important to note that the responding rates for ‘drawing’ were 
relatively lower as compared to other items in both the 2005 and 2008/09 data 
sets20. In 2005, there were 6379 respondents who answered this question, from 
a total of 7378 respondents. In 2008/09, this figure was 3509 out of 4032. This 
relatively low response rate on this item was consistent with what was found 
in related studies (Research Group of Healthy Longevity in China, 2000: 391). 
One reason for the low response rate could be that drawing requires high 
cognitive capability and a certain literacy which were challenging to acquire 
for the respondents with older age and low educational levels. 
The next table shows the weighted descriptive analysis of the dependent 
variable of cognitive impairment in the 2005 and 2008/09 wave. 
Table 4.3 Weighted descriptive analysis of cognitive impairment, 2005, 
2008/09 
Variables N   Mean (SD) 
Cognitive impairment (24 as cut-off point)   
2005 7378 0.18 (0.38) 
2008/09 4032 0.21 (0.40) 
 
The figures in the above table indicate that using 24 as the cut-off point for 
cognitive impairment, 18 percent of the elderly fell into the category of 
cognitive impairment in 2005, and this percentage increased to 21 percent in 
2008/09 wave. This trend of increase in cognitive impairment is consistent 
with past literature on the topic (Plassman, et al. 2007). 
                                                        
20 The question is: “C3.2 Ask the interviewee to draw the figure on B Card. Circle ‘1’ if all the sides and 
angles are correct and if the figure in the middle is a quadrangle. Otherwise, circle ‘0’”. See 
questionnaire of 2005 and 2008.  
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4.1.2 Descriptive analysis of the independent variables for the entire 
sample 
Table 4.4 shows the weighted statistics of variables that were related to social 
exclusion, the mediating variables of lifestyle, health status, as well as the 
control variables of demographic characteristics measured in the baseline of 
2002 wave.  
Table 4.4 Weighted descriptive analysis of independent variables, 2002 
Variables N Mean/% 
(SD) 
Financial deprivation    
Household income per capita (logarithm) 12102 7.62 (1.02) 
Family income per capita lower than 869 Yuan/year 12207 0.20 (0.40) 
Live in the house not under the respondent’s name 10344 0.44 (0.50) 
Subjective economic status (%): rich /very rich 12737 0.16 (0.37) 
Subjective economic status (%): moderate   0.69 (0.46) 
Subjective economic status (%): poor/very poor   0.15 (0.36) 
Social isolation    
Spouseless 12831 0.43 (0.49) 
Have living child and co-reside with child 12688 0.43 (0.49) 
Have living child, don’t co-reside with child but 
receive frequent visit (ref: co-reside with child) 
 0.51 (0.50) 
Have living child, don’t co-reside with child, don’t 
receive frequent visit (ref: co-reside with child) 
 0.02 (0.15) 
No living child  0.04 (0.20) 
Lack of participation in social activity (0-3) 12,831 1.73 (0.79) 
Seek support from family 12,831 0.64 (0.48) 
Seek support from others (ref: from family)    0.29 (0.45) 
Nobody to seek support from (ref: from family)  0.08 (0.27) 
Limited basic social rights    
No retirement benefits 12,818 0.75 (0.43) 
No adequate medical service 12,829 0.09 (0.28) 
Social Exclusion   
Not socially excluded (meet none of the three 
dimensions) 
10,376 80.40 (0.40) 
Moderate Social Exclusion (meet one criterion of the 
three dimension) 
 17.08(0.38) 
Severe Social Exclusion (meet two criteria out of the 
three dimension) 
 2.26 (0.15) 
Extreme Social Exclusion (meet three criteria out of 
the three dimension) 
 0.26 (0.05) 
Mediating Variables 
Life Style 
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Rarely or never have fresh fruit 12828 0.24 (0.43) 
Smoke in the past 12813 0.25 (0.44) 
Drink in the past 12811 0.23 (0.42) 
Did not exercises regularly in the past 12810 0.63 (0.48) 
Physical and psychological conditions    
ADL disability  12831 0.15 (0.65) 
Self-reported chronic diseases  12580 0.38 (0.69) 
Emotion distress  11778 6.54 (2.35) 
Control Variables 
Demographic characteristics 
   
Age 12816 72.45 (6.04) 
Female 12831 0.53 (0.50) 
Ethnicity (Han=1) 12828 0.94 (0.23) 
Residence (Rural=1) 12831 0.65 (0.48) 
Illiterate 12760 0.51 (0.50) 
 
The above table shows that, of the 10,376 respondents in the entire sample, 
80.40 per cent were not socially excluded, meaning that they received support 
from all three dimensions of financial support, social connectedness, and basic 
social rights. There were 17.08 percent of the respondents who lacked one 
source of support out of the three. These respondents were categorized under 
moderate social exclusion. By contrast, there were 2.26 percent of the 
respondents who met either two or all of the three criteria for social exclusion. 
This category was called severe social exclusion. Furthermore, there were 0.26 
percent of the respondents who lacked all three kinds of resources. This 
category was further classified as the extreme social exclusion group. Given 
the small percentage of the respondents who belonged to the extreme social 
exclusion group, the regression analyses in the next chapter adopted the 
concept of social exclusion with three values: (i) not in social exclusion, (ii) 
moderate social exclusion, and (iii) severe and extreme social exclusion. The 
last category was a combination of severe social exclusion and extreme social 
exclusion which took 2.52 percent of the entire sample. 
From table 4.4, it can be seen that in the 2002 wave, 20 percent of the 
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elderly fell into poverty with household income per capita lower than the 
national poverty line of 869 Yuan per year. More than half of the respondents 
lived in houses or apartments purchased or rented by themselves. Only 44 
percent of them stayed in houses or apartments that were not under their 
names. This finding is consistent with studies in Hong Kong and other 
countries which showed that the ownership of real estate is an important 
measure of economic status of the elderly, besides family income per capita 
(Chi, et al. 2005; Prince, Harwood, Blizard, Thomas, & Mann 1997; Von dem 
Knesebeck, Lüschen, Cockerham, & Siegrist 2003).  
With the concern of the disparity of economic development in China, 
objective measures of income and residential property might not represent the 
financial status of the respondent well enough. Therefore, subjective 
evaluation of financial deprivation was also included in this study as a 
measure of poverty. The analysis in Table 4.4 indicated that only 16 percent of 
the respondents considered their financial status to be rich or very rich, when 
compared with people living in the same local area. By contrast, 69 percent of 
the respondents considered their economic status to be moderate when 
compared to people living in the same local area. There were 15 percent of the 
elderly who rated their economic status as poor or very poor when compared 
with others in their local area.  
Besides variables on financial constraints, social isolation measured the 
lack of social support that respondents could obtain from family and society. 
The first type of family support was from the spouse, which was measured as 
marital status. In the sample, 43 percent of the respondents were spouseless i.e. 
they were separated, divorced, widowed, or never married, compared with 57 
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percent of the elderly who were still married and living with spouses, as in 
2002. Another important form of family support was intergenerational 
relationship which was measured by the respondent’s living arrangement with 
child(ren). In the data set, 43 percent of the respondents co-resided with at 
least one child, 51 percent of them did not co-reside with child but received 
frequent visits from their child(ren), while only 6 percent of the old did not 
co-reside with any child and did not receive frequent visit from their child(ren). 
Among this 6 percent of elderly, 2 percent of them had at least one child alive 
but this child did not pay frequent visits, while 4 percent of the elderly did not 
have any children. 
Moreover, social support was needed as much as family support to 
provide resources for the elderly to cope with the challenges to well-being. 
Therefore, the lack of social connectedness for the old was included in the 
theoretical framework as another dimension of social isolation. There were 
two variables that measured this lack of social support in the study. The first 
one was an index of not participating in social activities. The average score of 
not participating in outdoor activity, organized activity, or playing mah-jong 
and cards was 1.73 out of 3. The second variable measured the availability of 
support for the elderly. The results in Table 4.4 show that 63.64 percent of the 
respondents talked to their family members first and the most, while also 
receiving help from their family members when needed. By contrast, 7.81 
percent of them in at least one condition out of the three admitted that they did 
not have anyone to communicate with when needed. The rest of the 
respondents, who made up 28.56% of the analytic sample, sought support 




The last dimension of social exclusion was limited basic social rights, 
which contained two elements viz. retirement benefits and self-evaluated 
adequate medical services. In the sample, 75 percent of the respondents 
reported that they did not have retirement benefits that usually include pension 
and public medical insurance. In terms of medical treatment, 9 percent of the 
old reported that they could not get adequate medical help when they were 
seriously ill. 
Besides these variables of interest, the demographic characteristics of the  
sample were included in the model as well. Table 4.4 shows that the average 
age of the respondents was 72 years old, with 53 percent of them being 
women. Among the respondents, 94 percent were of Han ethnicity, and 65 
percent of them stayed in rural areas. The educational level of the sample was 
low, with 51 percent of them being illiterate.  
Furthermore, the distributions of the mediating variables were included in 
the descriptive analysis as well. Table 4.4 shows that 24 percent of the 
respondents rarely or never had fresh fruits. 63 percent of the respondents did 
not exercise regularly in the past. The average score of ADL disability was 
0.15, meaning that 15 percent of the respondents needed aids to fulfil at least 
one task, among all six. In terms of emotion distress, the average score was 
6.54 out of 15.  
Furthermore, given the high mortality rate in the sample, as mentioned 
in the previous chapter, it was necessary to examine whether the variables of 
interest had significant differences between the survivors and the deceased 
when the data was available. Statistical tests indicated that the variables of 
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interest, viz. the independent variables and dependent variables, were 
significantly different between the survivor group and the deceased group. 
This was the rationale to adopt HSM to address attrition due to death in the 
regression analyses. However, the analysis of the statistical differences for 
variables between the survivors in all three waves and the ones who died after 
the first wave are not shown in this chapter because it is not related to the 
samples that would be used for the regression analyses.  
4.2 Descriptive analysis for the rural/urban sub-groups 
This section shows the descriptive analyses of the rural-urban sub-groups. The 
structure of this section follows the first section and illustrates the descriptive 
analysis of the dependent variable first, and the analysis of the independent 
variables next. Furthermore, the Chi-square test, Wilcoxon-Mann-Whitney test, 
and T-test are applied to examine whether the variables in rural and urban 
groups have any statistically significant differences. 
4.2.1 Descriptive analysis of the dependent variables for the rural/urban 
sub-groups 
Table 4.5 shows the weighted descriptive analysis of cognitive impairment for 
the rural and urban sample in 2005 and 2008/09 waves. The Chi-square test 
was applied to examine the statistical differences in the percentage of 







Table 4.5 Weighted descriptive analysis of dependent variables (cognitive 
impairment) for rural and urban sub-groups 
Variables N   Mean (SD) Sig. 
 Urban Rural Urban  Rural  
Cognitive impairment       










Notes: +p<0.01 *p<0.05; **p<0.01; ***p<0.001 
 
Table 4.5 shows that in the 2002 to 2008/09 dataset, 20 percent of rural elderly 
had a cognitive deficit as compared to the 14 percent who had this symptom in 
their urban counterparts. This difference in the percentage cognitive 
impairment between the rural and urban groups was statistically significant at 
the 99.9% confidence level. For the survivors in the 2008/09 wave, the 
percentage of having cognitive impairment increased for both rural and urban 
groups, with 22 percent of the rural elderly presenting cognitive impairment as 
compared to 16 percent of the urban elderly. This difference in cognitive 
impairment was significant at a confidence level of 95%. 
4.2.2 Descriptive analysis of the independent variables for the rural/urban 
sub-groups 
Table 4.6 shows the weighted statistics of variables that were related to social 
exclusion, the mediating variable of life style, health status, as well as the 
control variables of demographic characteristics measured in the baseline year 
of 2002, for the rural and urban sub-groups respectively. Furthermore, the 
results of Chi-square test, Wilcoxon-Mann-Whitney test, and T-test were 
shown in the table to indicate the statistical differences of the variables across 
the two groups.  
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Table 4.6 Weighted descriptive analysis of independent variables, rural 
and urban sub-groups, 2002 
Variables N  Mean (SD) Sig. 
 Urban Rural Urban  Rural  
Financial Deprivation       
Household income per capita 
(logarithm) 





Income per capita lower than 869 
Yuan/year 





Live in the house not under the 
respondent’s name 





Subjective economic status: rich 
/very rich 










Subjective economic status: 
poor/very poor  





Social isolation       





Have living child and co-reside 
with child 





Have living child, don’t co-reside 
with child but receive frequent 
visit (ref: co-reside with child) 





Have living child, don’t co-reside 
with child, don’t receive frequent 
visit (ref: co-reside with child) 










Lack of participation in social 
activity (0-3) 










Seek support from others (ref: 
from family)   





Nobody to seek support from (ref: 
from family) 





Limited basic social rights       










Social Exclusion      
Not socially excluded (meet none 
of the three dimensions) 





Moderate Social Exclusion (meet 
one criterion of the three 








Severe Social Exclusion (meet 
two criteria of the three 
dimension) 





Extreme Social Exclusion (meet 
three criteria of the three 
dimension) 







      















Did not exercise regularly in the 
past 





Physical and psychological 
conditions 
      





Self-reported chronic diseases 
(0-4) 












      





















Notes: +p<0.1 *p<0.05; **p<0.01; ***p<0.001 
 
Overall, there was a significant difference in social exclusion for the rural and 
urban samples at a 99.9 percent confidence level. Table 4.6 shows that 89.55 
percent of the urban elderly and 75.49 percent of rural elderly were entitled to 
all three dimensions of resources. They were not socially excluded. There 
were 9.1 percent of urban elderly and 21.37 percent of rural elderly who were 
entitled to one of the three dimensions of resources. This category was called 
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moderate social exclusion. There were 1.30 percent of urban elderly and 2.78 
percent of rural elderly who lacked two kinds of resources. This category was 
named severe social exclusion. The third category of extreme social exclusion 
referred to the condition where the elderly did not have any of the three kinds 
of resources. There were 0.06 percent of urban elderly and 0.36 percent of 
rural elderly who were in extreme social exclusion.  
Since the percentages for extreme social exclusion were very small for 
both the rural and urban samples, in the regression analyses in Chapter 6, the 
severe and extreme social exclusion groups were added together as one 
category. Therefore, the variable of social exclusion had three categories: not 
socially excluded, moderate social exclusion, and severe and extreme social 
exclusion. Based on these categories, the last category of social exclusion 
stood for 1.36 percent of the urban sample and 3.14 percent of the rural sample. 
Compared to their urban counterparts, the rural elderly had a larger population 
of people suffering from severe and extreme social exclusion. 
Table 4.6 also shows that for the rural and urban respondents, there were 
significant differences on family income per capita, residential property, and 
subjective economic status. The differences were significant at 99.9 percent 
confidence level for all of these variables. In the urban sample, 10 percent of 
the elderly lived in poverty when compared with 26 percent in the rural 
sample. 36 percent of the urban elderly stayed in the house or apartment that 
was not under their name, compared to 48 percent of their rural counterparts. 
In terms of subjective evaluation of financial status, the rural elderly has 
poorer self-reported financial status. Only 15 percent of the rural elderly 
thought that they were rich or very rich, compared with people living in the 
108 
 
same area. This percentage was higher for the urban elderly with 19 percent of 
them thinking so. Similarly, the percentage of respondents categorising 
themselves as poor and very poor was higher for the rural elderly than the 
urban ones, with figures of 17 percent versus 11 percent respectively. The 
percentage of people who thought their life was “so-so” was the same and 
comprised 69 percent of the sample. 
The difference on the spouseless variable was significant for the rural and 
urban groups as well, with a significance level of 0.01 for this variable. 40 
percent of the respondents were spouseless in the urban areas and 44 percent 
of the elderly were spouseless in the rural area. Overall, the difference for 
‘social exclusion’ was significant for rural and urban groups at the 0.001 
significance level. Besides all of these significant differences, the t-test for the 
variable on social support was insignificant for the rural and urban groups. 
This meant that there was no significant difference in seeking support from 
family, others, or nobody between the rural and urban elderly.  
In terms of intergenerational relationships, the differences between rural 
and urban samples were significant at the 0.001 significance level for all of 
these variables. Table 4.6 shows that 41 percent of the urban elderly co-reside 
with at least one child, compared to 44 percent of the elderly in rural areas. 
More than half of both rural and urban elderly did not co-reside with children, 
with 52 percent of the urban elderly and 50 percent of rural elderly not 
co-residing with any child(ren) but receiving frequent visits from them. 3 
percent of the urban elderly had at least one living child whom they neither 
co-resided with nor received frequent visit from. This group accounted for 2 
percent of the rural elderly. There were 4 percent of the elderly in both rural 
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and urban samples who did not have any living child. 
For variables on not engaging in social activities, the difference between 
rural and urban samples was significant at the 0.001 significance level. This 
variable was recoded as an interval variable with values from 0 to 3, with a 
higher score meaning a higher level of lack of participation in social activities. 
The urban elderly has a mean score of 1.55 and the rural elderly has a mean 
score of 1.82, meaning that the rural elderly participated less in social and 
organised activities than their urban counterparts. However, the difference in 
seeking social support was insignificant for the rural and urban groups. 
In terms of access to retirement benefits and adequate medical services, 
the differences between rural and urban samples were significant at a 
significance level of 0.001 for both of these two variables. There were 47 
percent and 91 percent of the urban and rural elderly, respectively, who were 
not entitled to retirement benefits. This meant that majority of the rural elderly 
were not eligible for retirement benefits. Further, 6 and 10 percent of the urban 
and rural elderly, respectively, thought that they did not have adequate medical 
services when in a situation of serious illness.  
Besides the variables of interest, Table 4.6 also shows that the average 
age for the urban sample was 72 for both rural and urban samples. There were 
53 percent of women in both rural and urban samples. There was no 
significant difference between the rural and urban samples for these two 
variables. In terms of ethnicity, 96 percent of the urban sample was Han with 
93 percent in the rural areas. Another big contradiction was about literacy. 
Table 4.6 shows that 39 and 58 percent of the urban and rural samples, 
respectively, were illiterate. The difference in both ethnicity and illiteracy was 
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statistically significant at a significance level of 0.001 between the two groups. 
In terms of life style, 19 and 27 percent of the urban and rural elderly 
respectively, rarely or never had fresh fruits. 52 percent of the urban sample 
did not exercise regularly in the past while 75 percent of the rural elderly did 
not do so. The differences in these two lifestyle variables were statistically 
significant at a significance level of 0.001.  
The above table also shows that 18 percent of the urban elderly had ADL 
disability while 14 percent of the rural counterparts had so. 54 percent of the 
urban elderly had self-reported chronic diseases but only 30 percent of the 
rural elderly reported the same. The rural elderly reported higher levels of 
emotion distress. The mean score of emotion distress was 6.13 for the urban 
sample and 6.77 for the rural sample. All of these three health related variables 
were statistically significant at a significance level of 0.001 between the two 
groups. 
As a brief summary, the descriptive analyses of cognitive impairment as 
well as, the results of statistical tests indicated that there were significant 
differences in the risk of having cognitive deficit between the rural-urban 
sub-groups. The rural elderly had less social resources than their urban 
counterparts. Table 4.6 lists the results of weighted descriptive analyses of the 
independent variables, which show a significant difference in the percentage 
of socially excluded elderly between the rural and urban samples. The 
statistical differences between the rural versus urban groups provide the 
rationale for analysing the association and possible causation between social 
exclusion and cognitive impairment across rural and urban sub-groups in 
Chapter 6.   
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4.3 Descriptive analysis of male/female sub-groups  
This section presents the descriptive analyses of the male/female sub-groups. 
The structure of this section follows the previous section on rural/urban 
analysis and provides the descriptive analysis of the dependent variable of 
cognitive impairment first, and the analysis of the independent variables next. 
Same as the previous sections, Chi-square test, Wilcoxon-Mann-Whitney test, 
and T-test were applied to examine whether the variables for male and female 
groups have statistically significant differences. 
4.3.1 Descriptive analysis of the dependent variables for the male-female 
sub-groups 
Table 4.7 shows the weighted descriptive analysis of cognitive impairment for 
the male and female samples in 2005 and 2008/09 waves. Chi-square test was 
applied to examine the statistical differences in the percentage of cognitive 
impairment between men and women in the sample. 
Table 4.7 Weighted descriptive analyses of dependent variables (cognitive 
impairment) for male and female sub-groups, 2005, 2008/09 
Variables N  Mean (SD) Sig. 
 Male Female Male Female   
Cognitive impairment       










Notes: +p<0.01 *p<0.05; **p<0.01; ***p<0.001 
 
Table 4.7 shows that women had a higher percentage of cognitive deficits than 
their male counterparts. In the 2005 wave, 23 percent of females had cognitive 
impairment, compared to 12 percent for males. In the 2008/09 wave, the 
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prevalence rose to 26 percent and 15 percent respectively. Both these 
differences were statistically significant at 0.001 confidence level. 
4.3.2 Descriptive analysis of the independent variables for the male-female 
sub-groups 
 The results of Chi-square test in Table 4.7 indicated that there were 
significant differences in the risk of having cognitive deficit between the 
male/female sub-groups at a 99.9 percent confidence level. Therefore, Table 
4.8 and Table 4.9 list the results of weighted descriptive analyses of the 
independent variables of male and female samples. The statistical differences 
between the two groups were examined as well. 
Table 4.8 Weighted descriptive analysis of independent variables, male 
and female sub-groups, 2002 
Variables N  Mean / % (SD) Sig. 
 Male Female Male  Female  
Financial deprivation       
Household income per capita 
(logarithm) 





Income per capita lower than 869 
Yuan/year 





Live in the house not under the 
respondent’s name 





Subjective economic status: rich 
/very rich 










Subjective economic status: 
poor/very poor  





Social isolation       





Have living child and co-reside 
with child 





Have living child, don’t co-reside 
with child but receive frequent 
visit (ref: co-reside with child) 





Have living child, don’t co-reside 
with child, don’t receive frequent 







visit (ref: co-reside with child) 





Lack of participation in social 
activity (0-3) 










Seek support from others (ref: 
from family)   





Nobody to seek support from (ref: 
from family) 





Limited basic social rights       










Social Exclusion      
Not socially excluded (meet none 
of the three dimensions) 





Moderate Social Exclusion (meet 
one criterion of the three 
dimensions) 





Severe Social Exclusion (meet 
two criteria of the three 
dimensions) 





Extreme Social Exclusion (meet 
three criteria of the three 
dimensions) 





Life Style       















Did not exercises regularly in the 
past 





Physical and psychological 
conditions 
      





Self-reported chronic diseases 
(0-4) 












      



















Notes: +p<0.01 *p<0.05; **p<0.01; ***p<0.001 
 
In terms of social exclusion, Table 4.8 shows that women were in a much 
more vulnerable condition than men with a much higher percentage of females 
falling into social exclusion. 22.94 percent of women were socially excluded 
as compared to 16.03 percent of men. 19.93 percent of women fell into the 
category of moderate social exclusion while 14.03 percent of men belonged to 
this group. There were 2.72 percent of women and 1.78 percent of men in 
severe social exclusion. Moreover, there were 0.22 percent of men and 0.29 
percent of women in extreme social exclusion. As mentioned above, given the 
factor that the percentages of extreme social exclusion were small for both 
men and women, in the regression analyses in Chapter 6, the construct of 
social exclusion had three categories rather than four. The last category added 
up severe and extreme social exclusion and accounted for 2 percent of men 
and 3.01 percent of women in the sample. 
Table 4.8 also shows that there were significant differences in family 
income per capita, residential property, and subjective evaluation of financial 
status between male and female respondents at the 0.001 significance level. 19 
and 21 percent of men and women respectively lived under the poverty line. 
There were 35 percent of men who stayed in a house or apartment that was not 
owned by him, while this percentage was higher at 53, for women. 18 percent 
of men thought that they were rich or very rich compared to people who lived 
in the same local area. However, there were only 15 percent of women who 
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offered the same financial evaluation of themselves. 14 percent of men 
thought they were poor or very poor compared to 16 percent of women who 
evaluated themselves as poor or very poor. The percentages for those who 
categorised their financial status as so-so were similar for men and women and 
comprised 68 percent and 69 percent respectively. 
In terms of social isolation, the table shows that spouseless, 
intergenerational relationships and participation in social activities were 
significantly different between the two sub-groups at the 0.001 significance 
level. There were 55 percent of women who were spouseless as compared to 
29 percent of men. 40 percent of men co-resided with at least one child while 
45 percent of women did so. There were 53 percent of men who did not 
co-reside with child(ren) but received frequent visits from them, compared to 
49 percent of women who belonged to the same category. There were 2 
percent of men and women who neither co-resided with child(ren) nor 
received frequent visit from them. 5 percent of men and 4 percent of women 
did not have any children. For non-engagement in social activities, the mean 
score for men and women was 1.58 and 1.85 out of 3, respectively. However, 
there was no difference between men and women on whether they sought help 
from family, from others, or from nobody.  
In terms of basic social rights, both retirement benefits and adequate 
medical services were found to be significantly different between male and 
female respondents at the 0.001 significance level. 66 percent of men did not 
have retirement benefits compared to 84 percent of women. There were 8 
percent of men who thought they could not receive adequate medical services 
when seriously ill, while 9 percent of women held the same view.  
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Besides the variables of interests, Table 4.8 also shows the descriptive 
statistics of mediating variables and control variables. The average age for 
men and women was 72 and 73 respectively. This difference was significant at 
the 0.01 significance level. There were only 27 percent of men who were 
illiterate. By contrast, 72 percent of women were reportedly illiterate. This 
difference was highly significant at the 0.01 significance level.  
In terms of life style, 66 percent of men reported to have smoked in the 
past while only 13 percent of women did so. 51 percent of men drank in the 
past while only 12 percent of women did so. Interestingly, 62 percent of men 
did not exercise regularly in the past while 71 percent of women did not do so. 
The differences for all of the three variables were significant at the 0.001 
significance level.  
Furthermore, 24 percent of men as well as women did not, or rarely had 
fresh fruits. 13 percent of men had activities of daily living (ADL) disabilities 
while 18 percent of women reported to needing aids for daily activities. The 
mean score out of 15 for emotional distress was 6.19 for men and 6.85 for 
women. This meant that women were more likely to experience emotional 
distress. The differences for these two variables were significant at the 
0.001significance level. 
The descriptive analyses for men and women indicate that men and 
women had statistical differences in both cognitive impairment as well as 
social exclusion. The elderly women had less social resources than their male 
counterparts.  
The descriptive analyses on sub-groups in the above two sections 
indicate that rural elderly and women were in a more vulnerable status than 
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their counterparts. They had higher percentage of cognitive impairment and 
less social resources. Therefore, it is crucial to examine the situation of rural 
women because they fall into the two vulnerable groups: being rural and 
female. 
In the following part, I further explore the condition of rural women. In 
order to compare the situation of rural women with other elderly, I divide the 
sample into four groups according to residence and gender. In order to have a 
better understanding of what kind of social exclusion the different groups were 
experiencing, I also explore what the most prevalent factor in social exclusion 
for each group was, and the components of moderate social exclusion for each 
group. Table 4.9 shows the percentage of the people in social exclusion, 




Table 4.9 Weighted descriptive analysis of gender, residence and social exclusion (%), 2002 
Social Exclusion  
 Urban Rural  Male Female  Rural 
women 




Not socially excluded (meet none of 
the three dimensions) 
89.55 75.49  83.97 77.06  72.15 79.12 86.43 92.77 
Moderate Social Exclusion (meet one 
criterion of the three dimension) 
9.10 21.37  14.03 19.93  24.33 18.15 11.54 6.58 
Financial deprivation 5.05 14.70  9.39 13.10  16.55 12.73 6.61 3.48 
Social isolation 5.18 5.19  4.81 5.52  5.36 5.00 5.81 4.48 
Lack of basic social rights 4.16 9.98  7.02 8.76  10.55 9.34 5.42 2.76 
Severe Social Exclusion (meet two 
criteria of the three dimension) 
1.30 2.78  1.78 2.72  3.13 2.40 1.93 0.64 
Financial deprivation + isolation 4.40 13.20  8.23 11.85  14.98 11.30 6.00 2.80 
Social isolation +lack of basic 
social rights 
3.76 8.95  6.27 7.89  3.02 2.59 1.76 0.52 
Lack of basic social rights + 
Financial deprivation 
1.14 2.81  1.84 2.58  9.49 8.35 4.93 2.46 
Extreme Social Exclusion (meet three 
criteria of the three dimension) 
0.06 0.36  0.22 0.29  0.40 0.33 0.10 0.01 
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Table 4.9 further demonstrates the gender and residence differences in relation 
to social exclusion. In general, the results indicate that the rural elderly and 
the female elderly were more likely to fall into social exclusion. I found that 
24.51 percent of the rural elderly were in different levels of social exclusion, 
as compared to 10.45 percent of their urban counterparts. 22.94 percent of 
female elderly fell into social exclusion as compared to 16.03 percent of male 
elderly. Financial deprivation was the most prevalent deprivation among all 
three dimensions of social exclusion in the sample, with the highest 
percentage of 14.70 rural elderly suffered from financial deprivation. Among 
different categories of moderate social exclusion, financial deprivation with 
isolation was the most prevalent category, with the highest percentage of 
11.85 among women who suffered from this category of social isolation.  
Moreover, when I split the sample by residence plus gender, the results 
further revealed that rural elderly women were the most vulnerable ones and 
urban elderly men were the most privileged group among the four groups. 
Rural women had the highest percentage in every level of social exclusion as 
well as each dimension of social exclusion, except for ‘social isolation’ on 
which the urban older women scored higher.   
There were 27.85 percent of rural women who were in different levels of 
social exclusion, as compared to 20.88 percent, for their male counterparts. 
Among them, 3.53 percent of rural women were in severe and extreme social 
exclusion compared to 2.73 percent of rural men. For the urban sample, the 
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same pattern was found, although for both men and women, the percentages 
of being socially excluded were lower than the rural sample. 13.57 percent of 
urban women were in social exclusion compared to 7.23 percent of urban men. 
2.03 percent of urban women were in severe and extreme social exclusion 
compared to only 0.65 percent of urban men.  
Looking deeper, I found that 16.55 percent of rural elderly women were 
in financial deprivation, compared to 12.73 percent of rural elderly men. 10.55 
percent of rural elderly women were lack of basic social rights, compared to 
9.34 percent for rural men. These figures were much lower for the urban 
elderly. Among the three categories of moderate social exclusion, 14.98 
percent of rural elderly women were in financial deprivation with isolation, 
compared to 11.30 percent of rural men. 9.49 percent of the rural elderly 
women were lack of basic social rights with financial deprivation, compared 
to 8.35 percent of rural men. The percentages of these two category for the 
urban ones were much lower, especially the urban men. 
For the vulnerable groups, the above results demonstrate a severe 
problem of suffering from social exclusion among the ageing population in 
China. Although, this percentage for urban elderly men did not seem as large, 
given the big ageing population in China, it still represented a significant 
number of urban male elderly who were in social exclusion. Chapter 7 will 
further discuss the implication of my findings on this.  
Overall, the descriptive analyses in this chapter indicate that a significant 
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number of elderly in China are in social exclusion. The findings showed that 
the percentage of respondents having cognitive impairment increased as the 
survivors aged. Moreover, I found that there were significant differences in 
each dimension of social exclusion as well as the risks of having cognitive 
impairment for the rural/urban sub-group and male/female sub-groups. Rural 
elderly and female elderly were not only in higher risks of facing social 
exclusion, but also experienced more financial deprivation, social isolation, 
and a lack of basic social rights, as compared to their urban and male 
counterparts. More importantly, the above statistics gave the rationale for 
exploring the association between social exclusion and cognitive impairment 
by residence and gender respectively, in the regression analyses in this study. 
The findings will be presented in Chapter 6. However, before move to the 
analyses of sub-groups, the next chapter will first present the regression 











Chapter 5 Results of the entire sample 
This chapter presents the results based on the entire sample and includes three 
sections. The first section starts with the results from the Heckman Selection 
Model (HSM) which examines the association between social exclusion and 
cognitive impairment. The models reveal how different levels of social 
exclusion in the 2002 wave are associated with cognitive impairment in the 
2005 wave. The second part of the first section illustrates how the individual 
dimensions of social exclusion are associated with cognitive impairment, by 
using the HSM. The second section of this chapter presents the results from the 
individual-level Fixed Effectss Model (FEM) by using the 2002 to 2008/09 
dataset. The content of this section follows the same structure as the first 
section which contains the analyses of both social exclusion as well as the 
individual dimensions of social exclusion. The third section examines the 
associations between the interaction of residence/gender and social exclusion 
in the HSM and FEM. For all the regression analyses, I use nested regression 
to examine the net effects of social exclusion and the moderate and mediating 
effects from other variables.  
5.1 Social exclusion and cognitive impairment in Heckman Selection 
Model (HSM) 
This section presents the HSM results of the association between social 
exclusion and cognitive impairment using the 2002 to 2005 waves of CLHLS. 
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The analysis includes two stages of analyses. The first stage of the models 
focuses on examining the associations between different levels of social 
exclusion and cognitive impairment. The second stage of analysis further 
explores how individual dimensions of social exclusion are associated with 
cognitive impairment of the elderly. In order to have a better understanding of 
the results, I calculated the coefficient into odds ratio in interpretations. 
Table 5.1 shows how the different levels of social exclusion were associated 
with cognitive impairment in the 2002 to 2005 waves dataset. 
Table 5.1 Heckman Selection Model of cognitive impairment and social 
exclusion, 2002-2005 
 (1) (2) 
Social exclusion Coef. Coef. 
Moderate Social Exclusion (not in social 
exclusion) 
0.19*** 0.14*** 






Age 0.04*** 0.04*** 
Female 0.24*** 0.24*** 
Ethnicity (Han=1) 0.02 -0.05 
Residence (Rural=1) 0.04 0.06 
Illiterate 0.37*** 0.37*** 
Lifestyle   
Rarely or never have fresh fruit  0.15*** 
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Smoke in the past  -0.00 
Drink in the past  0.04 
Did not exercise regularly in the past  -0.01 
Physical and psychological conditions   
ADL disability (0-6)  0.11** 
Self-reported chronic diseases (0-6)  0.01 
Emotional distress (3-15)  0.02* 
Constant -4.33*** -4.69*** 
Ρ 0.5406 0.3331 
Log pseudolikelihood -7730.408 -6882.346 
Wald (𝜒2) 331.48*** 310.15*** 
Wald test of indep. Eqns 𝜒2 37.22*** 5.46* 
N of observations 9026 8092 
Note: + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
Table 5.1 contains two sets of models: Model 1 examines how social exclusion 
was associated with cognitive impairment with controls of basic demographics 
and Model 2 further controls the covariates of health and life style. The results 
of Table 5.1 show that social exclusion was significantly associated with 
cognitive impairment (p<0.001), after controlling for demographic 
characteristics, physical and psychological health condition, and lifestyle. 
Furthermore, a higher level of social exclusion was associated with a higher 
risk of cognitive impairment. In Model 1, the odds of being cognitively 
impaired was 1.21 (𝑒0.19) times higher for the elderly in moderate social 
exclusion in relation to those who were not socially excluded. The odds of 
having cognitive impairment was 1.51 (𝑒0.41) times higher for the elderly in 
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moderate social exclusion in relation to those who were not socially excluded. 
Model 2 indicates that the odds of being cognitively impaired was 1.15 (𝑒0.14) 
times higher for the elderly in severe and extreme social exclusion in relation 
to those who were not socially excluded. Lastly, he odds of having cognitive 
impairment were 1.36 (𝑒0.31) times higher for the elderly in severe and 
extreme in relation to those who were not socially excluded.  
In Model 2, the mediating variables of physical and psychological health 
conditions and the respondents’ lifestyle partially explained the risk of having 
cognitive impairment, but social exclusion was still significantly associated 
with cognitive impairment. This meant that the association between social 
exclusion and cognitive impairment was quite robust.  
Besides the effects of key variables, the results in the above table also 
indicate some mediating effects. It shows that being lack of having fresh fruits, 
having ADL disability, and having emotional depression had significant 
associations with cognitive impairment. 
In the above models, the Wald test of indep. Eqns 𝜒2 was significant in 
both Model 1 and Model 2. This means that there was a selection issue 
between the first stage model (shown in Table 5.1) and the second stage 
model, which were not shown in the results (for the econometric explanation 
of HSM, please refer to Chapter 3). Moreover, the exogenous variable of ‘the 
respondent looks very sick/ sick” was significant (p<0.001) in the second 
stage of both models (which was not shown here). This means that the 
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exogenous variable was significantly associated with mortality but not 
cognitive impairment. The results of these two indicators mean that the HSM 
used in this sample successfully addressed the sample attrition due to 
mortality. For convenience reason, I will not explain the mechanism of HSM 
for the rest of the Tables because I report the Wald test of indep. Eqns 𝜒2 in 
all the output tables. Meanwhile, the exogenous variable is significant 
(p<0.001) in all the models. 
    Table 5.2 illustrates the association between individual dimensions of 
social exclusion and cognitive impairment in HSM. The results are presented 
in coefficients.  
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Table 5.2 Heckman Selection Model of social exclusion variables and cognitive impairment, 2002-2005  
 (1) (2) (3) (4) (5) (6) 
 Coef. Coef. Coef. Coef. Coef. Coef. 
Financial deprivation       
Income per capita (logarithm) -0.12***   -0.08*** -0.10*** -0.12*** 
Live in the house not under the respondent’s name 0.32***   0.12** 0.02 0.04 
Subjective economic status: fair (ref: rich /very rich) 0.07   0.04 0.03 -0.01 
Subjective economic status: poor/very poor (ref: rich /very rich) 0.20**   0.10 0.10 0.06 
Social isolation       
Spouseless  0.39***  0.42*** 0.12* 0.13* 
Don’t co-reside with child but receive frequent visit (ref: Have 
living child and co-reside with child) 
 0.14***  0.23*** 0.06 0.04 
Don’t co-reside with child, don’t receive frequent visit (ref: Have 
living child and co-reside with child) 
 0.22*  0.27* 0.08 0.07 
No living child (ref: Have living child and co-reside with child)  0.29***  0.30*** 0.07 0.04 
Lack of participation in social activity (0-3)  0.21***  0.16*** 0.11*** 0.12*** 
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Seek support from others (ref: from family)   -0.05  -0.08+ -0.03 -0.03 
Nobody to seek support from (ref: from family)  0.18***  0.20** 0.30*** 0.24** 
Limited basic social rights       
No retirement benefit   0.40*** 0.19*** 0.10+ 0.14* 
No adequate medical service   0.15** 0.05 0.01 -0.03 
Control variables 
Demographic characteristics 
      
Age     0.04*** 0.04*** 
Female     0.19*** 0.17** 
Ethnicity (Han=1)     0.06 0.00 
Residence (Rural=1)     -0.06 -0.04 
Illiterate     0.31*** 0.32*** 
Lifestyle       
Rarely or never have fresh fruit      0.13** 
Smoked in the past      -0.01 
Drank in the past      0.03 
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Did not exercise regularly in the past      -0.06 
Physical conditions       
ADL disability (0-6)      0.10* 
Self-reported chronic diseases (0-6)      0.03 
Emotional distress (3-15)      0.02+ 
Constant -0.13 -1.51*** -1.12*** -1.07*** -3.66*** -4.00*** 
Ρ 0 .7001 0.6423 0.7767 0.6316 0.5164 0 .2856 
Log pseudolikelihood -8553.668 -10423.47 -11190.41 -7935.743 -7239.175 -6492.436 
Wald (𝜒2) 126.68*** 148.72*** 122.88*** 175.95*** 330.76*** 331.64*** 
Wald test of indep. Eqns 𝜒2 58.52*** 42.07*** 62.51*** 30.06*** 23.22*** 2.95+ 
N of observations 8707 10978 11085 8650 8633 7761 




The above analysis examines the relationship between social exclusion and cognitive 
impairment with six models. Model 1 examines how financial deprivation was 
associated with cognitive impairment. Model 2 examines how social isolation was 
associated with cognitive impairment. Model 3 examines the association between 
lack of basic social rights and cognitive impairment. Model 4 examines how 
different dimensions of social exclusion were associated with cognitive impairment. 
Model 5 controls for basic demographics. Model 6 further adds the covariates of 
health condition and life style in the analysis.  
The results reveal that the elderly with higher family income per capita were 
associated with a lower risk of cognitive impairment (p<0.001) after controlling for 
demographic characteristics, physical and psychological condition and lifestyle. The 
estimate for residential property was significant in Model 1 and Model 4 but became 
insignificant after controlling for demographic characteristics. Moreover, 
self-evaluated financial status was not associated with cognitive impairment in this 
model. 
In terms of variables on social isolation, the results show that those who were 
spouseless were more likely to have cognitive impairment. The statistical significance 
of association declined from the 99.9% confidence level in Model 1 and Model 4 to 
the 95% confidence level in Model 5 and 6, after including the demographic 
characteristics in the model.  
In terms of relationship with child(ren), results from Model 2 and Model 4 
suggest that before controlling for any covariates, those who did not co-reside with 
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child(ren) and those who did not have any living child, were more likely to develop 
cognitive impairment (p<0.01) as compared to those who co-resided with their 
children. Nevertheless, these associations for both variables disappeared after 
controlling for demographic characteristics in Model 5 and Model 6.  
In terms of the effects of social connectedness, lack of participation in social 
activities also showed strong associations with cognitive impairment. Those less 
likely to participate in social activities were more likely to develop cognitive 
impairment (p<0.001).  
Social support was found to have a strong relationship with cognitive impairment 
as well. Those who could not find anyone to talk to or seek help from were more likely 
to suffer from cognitive impairment. This association was significant through models, 
after controlling for covariates from Model 2 to Model 6. 
Regarding the lack of basic social rights, no retirement benefit showed a 
significantly positive association with the respondent’s cognitive impairment, even 
after controlling for all covariates. This result indicates that people who did not have 
pension and public medical insurance were more likely to have cognitive impairment. 
These associations were significant at the 99.9% confidence level in model 3 and 
model 4. The degree of significance dropped slightly but remained significant at the 
95% confidence level after controlling for mediating variables and demographic 
characteristics. However, inadequate medical service was insignificant even in model 
4, which merely includes social exclusion related variables in the model.  
In general, the results of HSM for the 2002 to 2005 wave dataset show that most 
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dimensions of social exclusion had significant associations with cognitive 
impairment. The elderly with poor financial status, being spouseless, lacking 
participation in social activities and social support, as well as with no retirement 
benefits were found to be the risk factors influencing the development of cognitive 
impairment. Besides the effects of key variables, the results also indicate some 
mediating effects. It shows that being lack of having fresh fruits, having ADL 
disability, and having emotional depression had significant associations with 
cognitive impairment. 
5.2 Social exclusion and cognitive impairment in the Fixed Effectss Model 
In order to further examine the potential causation between social exclusion and 
cognitive impairment, FEM was applied to analyse the 2002 to 2008/09 dataset. This 
section first shows the results of different levels of social exclusion and cognitive 
impairment, followed by the results of individual dimensions of social exclusion and 
cognitive impairment.  
Table 5.3 contains two sets of models: Model 1 examines how social exclusion 
was associated with cognitive impairment with controls of basic demographics. 
Model 2 further controls the covariates of health status and life style. The results, 
illustrated using odds ratio, reveal how different levels of social exclusion affected the 





Table 5.3 Fixed Effectss Model of cognitive impairment and social exclusion, 
2002-2008/09 
 (1) (2) 
Social Exclusion OR OR 
Moderate Social Exclusion (not in social exclusion) 1.95*** 1.55*** 






Age 1.35*** 1.27*** 
Residence (Rural=1) 0.93 0.84 
Life style and Physical conditions   
Rarely or do not have fresh fruit  1.66*** 
ADL disability (0-6)  1.50*** 
Self-reported chronic diseases (0-6)  0.91 
Emotional distress (3-15)  1.09*** 
Log likelihood -1450.0502 -1163.7046 
LR chi2 692.34*** 562.92*** 
Number of groups 2000 1631 
Number of observations 5011 4038 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
  
 
The results of social exclusion in Table 5.3 are consistent with the results in the HSM 
shown in Table 5.2 earlier. The results in Table 5.3 indicate that a higher level of social 
exclusion led to a higher risk of cognitive impairment. Compared to those who 
possessed all the three dimensions of resources, the odds of cognitive impairment was 
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1.55 times higher for those in moderate social exclusion (p<0.01). The odds of being 
cognitively impaired were 1.71 times higher for those in severe and extreme social 
exclusion compared to those who were not in social exclusion, controlling for all the 
covariates (p<0.05). Variables capturing whether respondents rarely or did not have 
fresh fruits, ADL disability, and emotional distress were the mediating effects that 
partially explained cognitive impairment in the model.  
The next table (Table 5.4) shows the results of components that were related to 
social exclusion in FEM. It contains six models. Model 1 examines how financial 
deprivation was associated with cognitive impairment. Model 2 examines how social 
isolation was associated with cognitive impairment. Model 3 examines the association 
between lack of basic social rights and cognitive impairment. Model 4 examines how 
different dimensions of social exclusion were associated with cognitive impairment. 
Model 5 controls basic demographics. Model 6 further controls the covariates of 
health status and life style. 
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Table 5.4 Fixed Effects Model with all variables of social exclusion and cognitive impairment, 2002-2008/09 
 (1) (2) (3) (4) (5) (6) 
 OR OR OR OR OR OR 
Poverty       
Income per capita (logarithm) 1.47***   1.37*** 0.88** 0.87** 
Live in the house not under the respondent’s name 1.06   0.97 1.12 1.07 
Subjective economic status: fair (ref: rich /very rich) 1.71***   1.39** 1.17 1.18 
Subjective economic status: poor/very poor (ref: rich /very 
rich) 
2.50***   1.63*** 1.09 0.92 
Social isolation       
Spouseless  1.86***  1.40* 0.88 0.95 
Don’t co-reside with child but receive frequent visits (ref: 
Have living child and co-reside with child) 
 0.71***  0.73*** 0.91 0.95 
Don’t co-reside with child, don’t receive frequent visit (ref: 
Have living child and co-reside with child) 
 0.93  1.04 1.30 1.42 
No living child (ref: Have living child and co-reside with child)  0.58***  0.63* 1.02 1.17 
Lack of participation in social activity (0-3)  2.02***  2.11*** 1.81*** 1.61*** 
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Seek support from others (ref: from family)   0.79**  0.84+ 1.09 1.09 
Nobody to seek support from (ref: from family)  1.56***  1.73*** 1.91*** 1.66** 
Lack of basic social rights       
No adequate medical services   1.43*** 1.66*** 1.66*** 1.33+ 
Control variables 
Demographic characteristics 
      
Age     1.36*** 1.31*** 
Residence (Rural=1)     0.89 0.82 
Lifestyle and Physical conditions       
Rarely or do not have fresh fruits      1.47*** 
ADL disability (0-6)      1.45*** 
Self-reported chronic diseases (0-6)      0.88+ 
Emotional distress (3-15)      1.10*** 
Log likelihood -1590.2441 -2154.6276 -2389.7673 -1431.4744 -1272.5358 -1040.3116 
LR chi2 203.69*** 486.90*** 16.62*** 521.23*** 839.10*** 642.95*** 
Number of groups 1903 2553 2553 1903 1903 1554 




+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
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In Table 5.4, compared to low family income per capita, higher income 
decreased the odds of having cognitive impairment by 1.47 in Model 1 to 0.87 
in Model 6 after controlling all covariates (p<0.01). The positive association 
between subjective evaluation of poor financial status and cognitive 
impairment became insignificant after controlling demographic characteristics 
in Model 5. However, residential property was insignificant in the model. 
In terms of social isolation, spouseless was significant at baseline (Model 
2) with the odds ratio of 1.86, but lost its significance when demographics 
were added in Model 5. A similar pattern was observed for the variables of 
“do not co-reside with child(ren) but receive frequent visits from them” and 
“no living child”. However, the estimates on “Do not co-reside with child(ren) 
and do not receive frequent visit from them” were insignificant in all models, 
meaning that they were not associated with cognitive impairment in this FEM.  
Similar to the results in HSM, “lack of participation in social activities” 
was strongly associated with the odds of cognitive impairment. In Model 2, 
the odds of being cognitively impaired were 2.02 times higher for those who 
lacked participation in social activities, in relation to those who actively 
participated in them. In Model 6, those who did not participate in social and 
leisure activities were more likely to have cognitive impairment (odds ratio = 
1.61), after controlling for all the covariates (p<0.01). “Nobody to seek 
support from” was associated with the odds of cognitive impairment. In 
Model 2, the odds of being cognitively impaired were 1.56 times higher for 
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those who had nobody to seek support from in relation to those who got 
support from family. The odds declined to 1.66 in Model 6 after controlling all 
the covariates (p<0.01). “Seek support from others” rather than family 
members became insignificant when demographic characteristics were 
included in the model. 
Furthermore, the results show that the lack of basic social rights was 
significantly associated with the odds of cognitive impairment. The odds ratio 
of being cognitive impairment for the elderly without adequate medical 
services was 1.43 times higher than those who said they had adequate medical 
services in Model 3 (p<0.001). In Model 6, after controlling lifestyle and 
health condition, the odds of being cognitive impaired for those who did not 
have retirement benefits, was 1.33 times higher than those who had retirement 
benefits (p<0.01). Besides the effects of key variables, the results also indicate 
all the mediating variables had significant effects on cognitive impairment. 
They explained the weakening association between the key variables and 
cognitive impairment. 
5.3 The effects of interaction of residence/gender and social exclusion in 
HSM and FEM 
The previous findings demonstrate that rural elderly and female elderly were 
more likely to develop cognitive impairment when they were in social 
exclusion compared to their counterparts who were not socially excluded. By 
contrast, the effects were insignificant for the urban elderly and male elderly 
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in some levels of social exclusion.     
Therefore, in order to further explore the moderating effects of residence 
and gender, this section focuses on whether the interactions of social 
exclusion with residence and social exclusion with gender have associations 
with cognitive impairment in the models. The interaction terms were added in 
the HSM and FEM based on the basic models showing in the previous 
sections. The presentation of results follow the same structure of the previous 
sections. It first presents the results of interaction of residence and social 
exclusion in the HSM and FEM first, followed by the results of gender and 















Table 5.5 Heckman Selection Model of cognitive impairment and social 
exclusion with interaction of residence, 2002-2005 wave 
 (1) (2) 
Social Exclusion Coef. Coef. 
Moderate Social Exclusion (not in social exclusion) 0.19*** 0.19* 
Severe and Extreme Social Exclusion (not in social 
exclusion) 
0.41*** -0.11 
Moderate social exclusion*rural residence  -0.07 






Age 0.04*** 0.04*** 
Female 0.24*** 0.24*** 
Ethnicity (Han=1) 0.02 -0.05 
Residence (Rural=1) 0.04 0.06 
Illiterate 0.37*** 0.37*** 
Life Style   
Rarely or never have fresh fruit  0.15*** 
Smoke in the past  0.00 
Drink in the past  0.04 
Exercises regularly in the past  -0.01 
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Physical conditions   
ADL disability (0-6)  0.11** 
Self-reported chronic diseases (0-6)  0.01 
Emotional distress (3-15)  0.02* 
Constant -4.33*** -4.72*** 
Ρ 0.5406 0. .3135 
Log pseudolikelihood -7730.408 -6877.317 
Wald (𝜒2) 331.48*** 317.88*** 
Wald test of indep. Eqns 𝜒2 37.22*** 4.70* 
N of observations 9026 8092 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001   
 
The reason for investigating the interaction between social exclusion and 
residence was that I hypothesize that the effects of social exclusion on 
cognitive impairment would be different for the rural residents and the urban 
residents. The results of the above table indicate that being in severe and 
extreme social exclusion when the respondent was a rural resident was 
significantly associated with higher risk of having cognitive impairment when 
compared to the urban elderly who were not exposed to social exclusion, 
given the coefficient of 0.52 at 90% significance level after controlling all 
covariates. The odds of being cognitive impairment for the rural elderly in 
severe and extreme social exclusion was 2.58 times (0.90 (𝑒−0.11) +1.68 
143 
 
(𝑒0.52 )) higher than the reference group. However, the interaction was 
insignificant for the moderate social exclusion level. 
The next table shows the results of FEM for the interaction of social 
exclusion and residence. 
Table 5.6 Fixed Effects Model of cognitive impairment and social exclusion 





Social Exclusion   
Moderate Social Exclusion 1.95*** 1.04 
Severe and Extreme Social Exclusion 2.65*** 1.33 
Moderate Social Exclusion*Rural Residence  1.69* 






Age 1.35*** 1.27*** 
Residence (Rural=1) 0.93 0.79+ 
Life style and Physical conditions   
Rarely or do not have fresh fruit  1.67*** 
ADL disability (0-6)  1.51*** 
Self-reported chronic diseases (0-6)  0.90 
Emotional distress (3-15)  1.09*** 
Log likelihood -1455.0718 -1164.3093 
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LR chi2 707.04*** 580.20*** 
Number of groups 2012 1642 
Number of observations 5045 4064 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
  
 
The results in Table 5.6 demonstrate that being in moderate social exclusion, 
when the respondent was a rural resident, was significantly (p<0.05) 
associated with a 1.69 times higher risk of having cognitive impairment as 
compared to the urban elderly who were not exposed to social exclusion, after 
controlling all covariates. The odds of being cognitive impairment for the 
rural elderly in moderate social exclusion were 2.73 times higher than the 
reference group. However, the interaction was insignificant for the severe and 
extreme social exclusion level. 
The next two tables illustrate the results of the interaction effect of 










Table 5.7 Heckman Selection Model of cognitive impairment and social 
exclusion with interaction of gender, 2002-2005 wave 
 (1) (2) 
Social Exclusion Coef. Coef. 
Moderate Social Exclusion 0.19*** 0.11 
Severe and Extreme Social Exclusion 0.41*** 0.07 
Moderate social exclusion*female  0.06 




Age 0.04*** 0.04*** 
Female 0.24*** 0.22*** 
Ethnicity (Han=1) 0.02 -0.05 
Residence (Rural=1) 0.04 0.06 
Illiterate 0.37*** 0.38*** 
Life Style   
Rarely or do not have fresh fruit  0.15*** 
Smoke in the past  -0.00 
Drink in the past  0.04 
Exercises regularly in the past  -0.01 
Physical conditions   
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ADL disability (0-6)  0.11** 
Self-reported chronic diseases (0-6)  0.01 
Emotional distress (3-15)  0.02* 
Constant -4.33*** -4.67*** 
Ρ 0.5406 0. 3350 
Log pseudolikelihood -7730.408 -6878.164 
Wald (𝜒2) 331.48*** 313.33*** 
Wald test of indep. Eqns 𝜒2 37.22*** 5.43* 
N of observations 9026 8092 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001   
 
The results of the above table indicate that being in severe and extreme social 
exclusion when the respondent was a woman was significantly associated with 
higher risk of having cognitive impairment, when compared to the male 
elderly who was not exposed to social exclusion, given the coefficient of 0.40 
at 90% significance level, after controlling all covariates. The odds of being 
cognitively impaired for the rural elderly in severe and extreme social 
exclusion was 2.56 times (1.49 (𝑒0.40) +1.07 (𝑒0.07)) higher than the reference 
group. However, the interaction was insignificant for the severe and extreme 
social exclusion levels. 
    The last table of this chapter presents the results of the effect of the 
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interaction of gender and social exclusion in the FEM. 
Table 5.8 Fixed Effects Model of cognitive impairment and social exclusion 





Social Exclusion   
Moderate Social Exclusion 1.95*** 1.49** 
Severe and Extreme Social Exclusion 2.66*** 1.02 
Moderate Social Exclusion*Rural Residence  1.10 






Age 1.35*** 1.27*** 
Residence (Rural=1) 0.95 0.84 
Life style and Physical conditions   
Rarely or do not have fresh fruit  1.66*** 
ADL disability (0-6)  1.51*** 
Self-reported chronic diseases (0-6)  0.91 
Emotional distress (3-15)  1.09*** 
Log likelihood -1455.0718 -1163.3737 
LR chi2 707.04*** 582.07*** 
Number of groups 2012 1642 
Number of observations 5045 4064 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
  
The results in Table 5.8 demonstrate that being in severe and extreme social 
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exclusion when the respondent was female elderly was significantly (p<0.01) 
associated with a 3.21 times higher risk of the odds of having cognitive 
impairment when compared to the male elderly who was not exposed to social 
exclusion, after controlling all covariates. The odds of being cognitive 
impairment for the rural elderly in moderate social exclusion were 4.23 times 
higher than the reference group. However, the interaction was insignificant for 
the moderate social exclusion level. 
5.4 Summary 
This chapter presents the results from the HSM and FEM models, estimated 
using the whole sample. The results support the Hypothesis 1 that the elderly 
who were more socially excluded were at a higher risk of being cognitively 
impaired compared to those who were not in social exclusion. Furthermore, the 
analyses show that there was residence and gender differences in association 
between social exclusion and cognitive impairment. The rural elderly and 
female elderly were more likely to develop cognitive impairment when they 
were in certain level of social exclusion, compared to their counterparts. 
The HSM found that, compared to those who were not in social exclusion, 
both being in moderate and severe/extreme social exclusion were positively 
associated with cognitive impairment. Higher levels of social exclusion was 
associated with a higher risk of being cognitive impaired. The results in FEM 
indicated consistent patterns to what was shown in HSM. The analysis in FEM 
found that, in relation to those who were not in social exclusion, the odds ratio 
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of having cognitive impairment for the ones in moderate social exclusion was 
1.53 times higher (p<0.001), after controlling all the covariates. The odds of 
being cognitive impaired were 1.71 times higher for severe and extreme social 
exclusion (p<0.05), after controlling all the covariates. 
The results from this chapter also support Hypotheses 2, 3, and 4, which 
meant that the elderly in poverty, social isolation, and the lack of basic social 
rights were more likely to influence cognitive impairment. In terms of the 
components of the three dimensions of social exclusion, the HSM found that 
higher family income per capita was a protective factor against having 
cognitive impairment. Being spouseless, lack of participation in social 
activities, nobody to seek support from when needed, and no retirement 
benefits were found to be significant risk factors for cognitive impairment. 
Subjective economic status, intergenerational relationship, and no adequate 
medical services were found to be insignificant in the HSM, using 2002 to 2005 
dataset. 
Furthermore, the results of variables of social exclusion in FEM showed 
that higher family income per capita led to a lower risk of having cognitive 
impairment (p<0.01) with an odds ratio of 0.87. In terms of social 
connectedness, the FEM analysis showed that a lack of participation in social 
activities and nobody to seek support from when needed, led to a higher risk of 
developing cognitive impairment. Both these associations were significant 
(p<0.01) after controlling for all the covariates. In terms of basic social rights, 
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FEM found that those who received “no adequate medical services” were 
significantly more likely to develop cognitive impairment with an odds ratio of 
1.33 (p<0.05). 
The last section of this chapter, I investigated interaction effects in the 
models to further explore the effects of residence, gender and social exclusion 
on cognitive impairment. There were statistically significant differences based 
on residence and gender on the associations between social exclusion and 
cognitive impairment. Being a rural resident and being a woman increased the 
risks of having cognitive impairment when the older person was exposed to 
social exclusion. 
Overall, the findings from the two methods indicate similar patterns of 
social exclusion and cognitive impairment for the entire sample. Social 
exclusion was found to be significantly associated with cognitive impairment, 
with a severe level of social exclusion being associated with a higher risk of 
developing cognitive impairment. Besides the variables of interests, in all the 
models showed in this chapter, age, being a female, rarely or never have fresh 
fruits, ADL disability, and emotional distress were risk factors for cognitive 
impairment observed through all the models. 
Since this the analyses in this chapter indicate that there were different 
effect of social exclusion on cognitive impairment in residence and gender, the 
next chapter will analyze the results from sub-groups. I will split the sample 
into rural/urban and men/women to further examine how difference levels of 
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social exclusion were associated with cognitive impairment and how 
individual dimensions of social exclusion was associated with cognitive 






















Chapter 6 Results of sub-group samples 
The previous chapter shows the regression results from the entire analytic 
sample. In order to further test the hypotheses developed, a closer examination 
is needed for different sub-groups, by gender and rural/urban residence. It has 
been well acknowledged that the social structure, in terms of income level, 
family structure, and access to retirement benefits and medical services, is 
significantly different across rural and urban areas in China due to structural 
disparities. Moreover, prior literature suggests that gender as a demographic 
characteristic is significantly associated with cognitive impairment in China 
and the factors of cognitive impairment may vary by gender (Ao & Liu 2004; 
Lei, Smith, Sun & Zhao 2014). Females are more likely to develop cognitive 
impairment compared to their male counterparts. In the Chinese context, this 
gender differences in the morbidity of cognitive impairment could not merely 
be due to biological reasons, but social constraints on women as well.  
    Hence, in order to further explore the relationships between social 
exclusion and cognitive impairment, the results of two sets of sub-groups are 
presented in this chapter. The two sets of sub-groups are: the rural vs. urban 
sub-groups and the male vs. female sub-groups.  
    The content of this chapter follows the same structure as Chapter 5. The 
first session of this chapter illustrates the results of Heckman Selection (HSM) 
and Fixed Effects Model (FEM) analyses for the rural and urban groups. The 
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second section of this chapter presents the results of HSM and FEM for the 
male and female groups. For each method, two stages of analyses will be 
included: First, the regression on the constructed variable of ‘social exclusion’ 
and cognitive impairment, followed by the regression on all related variables 
of social exclusion and cognitive impairment. A summary is presented at the 
end of this chapter. 
6.1 HSM and FEM on rural and urban sub-groups 
This section first presents the results of HSM of the multidimensional variable 
of social exclusion and cognitive impairment. 
6.1.1 HSM of rural and urban sub-groups 
Table 6.1 shows the results of HSM using the constructed multidimensional 
variable of social exclusion in the models for rural and urban sub-groups in 
the 2002 to 2005 dataset. It contains two models for rural and urban areas 
separately: Model 1 examines how social exclusion was associated with 
cognitive impairment with controls of basic demographics and Model 2 
further controlled the covariates of health and life style.
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Table 6.1 Heckman Selection Model of social exclusion and cognitive impairment, 
rural and urban sample, 2002-2005 
 Rural   Urban  
 (1) (2) (1) (2) 
Social Exclusion     
  Moderate Social Exclusion 0.19*** 0.14* 0.20** 0.16+ 
  Severe and Extreme Social 
Exclusion 
0.51*** 0.43*** 0.06 -0.10 
Control variables 
Demographic characteristics 
    
  Age 0.03*** 0.04*** 0.05*** 0.05*** 
  Female 0.27*** 0.23*** 0.20** 0.24** 
  Ethnicity (Han=1) 0.03 -0.05 -0.05 -0.07 
  Illiterate 0.24*** 0.22*** 0.54*** 0.56*** 
Life Style     
  Rarely or never have fresh fruit  0.20***  0.07 
  Smoke in the past  -0.05  0.05 
  Drink in the past  -0.06  0.17* 
  Did not exercise regularly in the 
past 
 -0.06  0.04 
Physical conditions     
  ADL disability (0-6)  0.05  0.18** 
  Self-reported chronic diseases 
(0-6) 
 0.02  0.01 
  Emotional distress (3-15)  0.00  0.04** 
Constant -3.83*** -3.86*** -4.91*** -5.64*** 
Ρ 0. 6012 0 .4989 0. 5181 0.0691 
Log pseudolikelihood -4496.27 -3976.91 -3216.855 -2873.769 
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Wald (𝜒2) 152.22*** 142.82*** 195.60*** 227.35*** 
Wald test of indep. Eqns 𝜒2 26.71*** 7.78** 13.39*** 0.07 
N of observations 5164 4571 3862 3521 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
 
Table 6.1 shows that social exclusion had robust associations with cognitive 
impairment for the rural elderly but not for the urban ones. In Model 1, compared to 
those rural elderly who were not in social exclusion, the odds of being cognitively 
impaired was 1.21 (𝑒0.19) for the rural elderly who were in moderate social exclusion 
(p<0.001). Compared to the urban elderly who were not in social exclusion, the odds 
ratio was 1.22 (𝑒0.20) for the urban ones in moderate social exclusion (p<0.05). The 
odds of having cognitive impairment for severe and extreme level of social exclusion 
were 1.67 (𝑒0.51) for rural elderly (p<0.001) but it was insignificant for their urban 
counterparts. In Model 2, after controlling for all covariates, the odds of being 
cognitively impairment was 1.15 (𝑒0.14) (p<0.05) for rural elderly in moderate social 
exclusion and 1.54(𝑒0.43) (p<0.001) for severe and extreme social exclusion. For the 
urban elderly, only moderate social exclusion was associated with cognitive 
impairment at a significance level of 0.05. The odds of being cognitive impaired was 
1.17 (𝑒0.16) for the urban elderly in moderate social exclusion in relation to those 
who were not socially excluded. These findings indicated that the rural elderly were 
in a much more vulnerable state in exposing cognitive impairment.  
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Meanwhile, the results in Table 6.1 also reveal the effects of mediators. It 
shows that the effects of social exclusion were mediated by “never or rarely take 
fresh fruits” and having “ADL disability” for both rural and urban groups. Having 
“emotional distress” had mediating effect for urban elderly but not for the rural ones. 
Increasing age, being a female, and being illiterate were also the risk factors for 
cognitive impairment both rural and urban elderly. 
In the models, the Wald test of indep. Eqns 𝜒2 was significant from Model 1 to 
Model 5. This means that there was a selection issue between the first stage model 
(Table 6.1) and the second stage model, which were not shown in the results (for the 
econometric explanation of HSM, please refer to Chapter 3). Moreover, the 
exogenous variable of ‘the respondent looks very sick/ sick” was significant 
(p<0.001) for all the models in the second stage of HSM (which was not shown here). 
This meant that the exogenous variable was significantly associated with mortality 
but not cognitive impairment. The results of these two indicators meant that the 
HSM used in this sample successfully addressed the sample attrition due to mortality. 
For convenience reason, I would not explain the mechanism of HSM for the rest of 
the Tables because I report the Wald test of indep. Eqns 𝜒2 in all the output tables. 
Meanwhile, the exogenous variable is significant (p<0.001) in all the models. 
In the next part, Table 6.2 and Table 6.3 further examined how different aspects 
in social exclusion were associated with cognitive impairment for the urban and rural 
residents respectively. Each of the tables contained six models: Model 1 examines 
how financial deprivation was associated with cognitive impairment. Model 2 
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examines how social connectedness was associated with cognitive impairment. 
Model 3 examines the association between basic social rights and cognitive 
impairment. Model 4 examines how different components in social exclusion were 
associated with cognitive impairment. Model 5 controls for basic demographics. 
Model 6 further controls for the covariates of health and life style. The results of 
HSM for urban residents were presented first.
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Table 6.2 Heckman Selection Model of variables on social exclusion and cognitive impairment, urban residents, 2002-2005 
 (1) (2) (3) (4) (5) (6) 
Financial deprivation       
Income per capita (logarithm) -0.13***   -0.06+ -0.08* -0.08* 
Live in the house not under the respondent’s name 0.38***   0.17** 0.10 0.13+ 
Subjective economic status: so-so (ref: rich /very rich) 0.09   0.06 0.07 0.04 
Subjective economic status: poor/very poor (ref: rich /very rich) 0.11   0.01 0.06 0.03 
Social isolation       
Spouseless  0.39***  0.32*** -0.03 -0.04 
Don’t co-reside with child but receive frequent visit (ref: had living 
child and co-reside with child) 
 0.31***  0.38*** 0.17* 0.17* 
Don’t co-reside with child, don’t receive frequent visit (ref: : had 
living child and co-reside with child) 
 0.38**  0.36* 0.15 0.18 
No living child (ref: had living child and co-reside with child)  0.58***  0.60*** 0.31** 0.31* 
Lack of participation in social activity (0-3)  0.22***  0.17*** 0.10* 0.10* 
Seek support from others (ref: from family)   0.03  0.06 0.10 0.09 
Nobody to seek support from (ref: from family)  0.12  0.19+ 0.29** 0.21+ 
Limited basic social rights       
No retirement benefit   0.48*** 0.30*** 0.12+ 0.15+ 
159 
 
No adequate medical service   0.07 0.01 -0.01 -0.10 
Control variables 
Demographic characteristics 
      
Age     0.04*** 0.05*** 
Female     0.17* 0.20* 
Ethnicity (Han=1)     0.03 0.01 
Illiterate     0.44*** 0.47*** 
Life Style       
Rarely or never have fresh fruit      0.04 
Smoke in the past      0.05 
Drink in the past      0.15* 
Exercises regularly in the past      -0.02 
Physical conditions       
ADL disability (0-6)      0.16** 
Self-reported chronic diseases (0-6)      0.04 
Emotional distress (3-15)      0.04** 
Constant -0.03 -1.68*** -1.11*** -1.43*** -4.47*** -5.10*** 
Ρ 0. 6831 0.5434 0. 7211 0.5807 0. 4414 0.0384 
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Log pseudolikelihood -3639.383 -4441.234 -4783.778 -3322.129 -3028.52 -2727.781 
Wald (𝜒2) 70.61*** 77.43*** 88.63*** 112.79*** 208.01*** 248.52*** 
Wald test of indep. Eqns 𝜒2 27.80*** 12.89*** 28.36 *** 14.12*** 8.36 ** 0.02 
N of observations 3769 4794 4845 3740 3729 3406 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001       
Table 6.2 shows that for the urban residents, higher family income per capita was a protective factor for cognitive functioning, after controlling 
for all covariates at a significance level of 0.05. Having no residential property was found to be marginally associated with cognitive impairment 
after controlling for all covariates at a significance level of 0.10. The effect of subjective economic status on cognitive impairment was not found 
to be significant for the urban elderly. In terms of intimate relationships, the above results indicated that compared to those who co-resided with 
at least one child(ren), those who did not co-reside with child(ren) but receive frequent visit from them, and those who did not have living child, 
were more likely to develop cognitive impairment after controlling for all the covariates. Being spouseless was found to be significant in Models 
2 and 4, but was insignificant in Model 5 after including demographic characteristics in the model. For social relationships, lack of participation 
in social activities and nobody to seek support from were both risk factors that contributed to cognitive impairment at a significance level of 0.05 
and 0.10 respectively. Regarding basic social rights, lack of retirement benefits was found to significantly increase the risk of developing 
cognitive impairment, at a significance level of 0.10, after controlling for all covariates. The lack of adequate medical service was found to be 
insignificant in the HSM. 
The following table shows the results of HSM for the rural elderly. 
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Table 6.3 Heckman Selection Model of variables on social exclusion and cognitive impairment, rural residents, 2002-2005 
 (1) (2) (3) (4) (5) (6) 
Financial deprivation       
Income per capita (logarithm) -0.14***   -0.13*** -0.12*** -0.11*** 
Live in the house not under the respondent’s name 0.27***   0.08 -0.03 -0.04 
Subjective economic status: so-so (ref: rich /very rich) 0.07   0.02 -0.01 -0.05 
Subjective economic status: poor/very poor (ref: rich /very rich) 0.24**   0.13 0.13 0.09 
Social isolation       
Spouseless  0.38***  0.45*** 0.22*** 0.23** 
Don’t co-reside with child but receive frequent visit (ref: had alive 
child and co-reside with child) 
 0.07  0.11* -0.00 -0.04 
Don’t co-reside with child, don’t receive frequent visit (ref: : had 
alive child and co-reside with child) 
 0.15  0.20 0.05 0.05 
No alive child (ref: had alive child and co-reside with child)  0.11  0.05 -0.12 -0.19 
Lack of participation in social activity (0-3)  0.20***  0.15*** 0.12** 0.15*** 
Seek support from others (ref: from family)   -0.10*  -0.17** -0.13* -0.12* 
Nobody to seek support from (ref: from family)  0.23***  0.20* 0.29** 0.26* 
Limited basic social rights       
No retirement benefit   0.39*** 0.15 0.03 0.10 
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No adequate medical service   0.18** 0.07 0.02 0.01 
Control variables 
Demographic characteristics 
      
Age     0.03*** 0.03*** 
Female     0.21*** 0.15* 
Ethnicity (Han=1)     0.08 0.02 
Illiterate     0.31*** 0.32*** 
Life Style       
Rarely or never have fresh fruit      0.16** 
Smoke in the past      -0.07 
Drink in the past      0.06 
Did not exercise regularly in the past      -0.09 
Physical conditions       
ADL disability (0-6)      0.04 
Self-reported chronic diseases (0-6)      0.04 
Emotional distress (3-15)      -0.00 
Constant -0.02 -1.41*** -1.15*** -0.64* -2.94*** -3.19*** 
Ρ 0 .7240 0.7268 0.8301 0.7007 0.6040 0.4307 
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Log pseudolikelihood -4905.112 -5945.09 -6391.779 -4564.757 -4179.368 -3720.343 
Wald (𝜒2) 62.99*** 147.71*** 34.01*** 86.74*** 159.98*** 159.67*** 
Wald test of indep. Eqns 𝜒2 31.04*** 27.54*** 29.52*** 15.23*** 18.17*** 3.66+ 
N of observations 4938 6184 6240 4910 4904 4355 




Table 6.3 has similar structure as Table 6.2 which shows the results of HSM for the rural 
sample. The results indicated similar association between family income per capita and 
cognitive impairment. They were negatively associated for the rural respondents at a 
significance level of 0.001. However, different from the urban residents, residential property 
did not have significant associations with cognitive impairment for the rural elderly. 
Moreover, similar to the urban residents, subjective evaluation of economic status did not 
have significant associations with cognitive impairment for the rural elderly either. In terms 
of social connectedness, different from the urban elderly, being spouseless was positively 
associated with cognitive impairment for rural respondents at a significance level of 0.01 
after controlling for all the covariates. Intergenerational relationship was found to be 
insignificant for the rural elderly. In terms of social support, lack of participation in social 
activities was positively associated with cognitive impairment for the rural elderly, at a 
significance level of 0.001, after controlling for all the covariates. Furthermore, for the rural 
elderly, compared to those who sought help from family, those who got it from others were 
less likely to develop cognitive impairment. This result was significant at a significance level 
of 0.05, after controlling for all the covariates in Model 6. Similar to the urban elderly, those 
who did not have anyone to seek support from were positively associated with cognitive 
impairment, compared to those who got support from family members, at a significance level 
of 0.05, after controlling for all the covariates. In terms of limited basic social rights, 
retirement benefits and adequate medical services were both found to be insignificant in the 
HSM for rural elderly.  
Comparing the results in Table 6.2 and Table 6.3, I find that the rural and urban elderly 
shared some risk factors. For both rural and urban elderly, higher income per capita was a 
protective factor against the development of cognitive impairment. However, a lack of 
participation in social activities and nobody to seek support from were important risk factors 
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contributing to cognitive impairment in both these groups. Although these two groups shared 
these risk factors, all of the associations were at a higher confidence interval for the rural 
elderly, than their urban counterparts. 
Meanwhile, some risk factors were also found to be different for the urban and rural 
elderly. The lack of residential property was a risk factor for cognitive impairment for the 
urban elderly but was insignificant for the rural elderly. Being spouseless was significantly 
associated with cognitive impairment at a significance level of 0.001 for the rural elderly, but 
was insignificant for their urban counterparts. For the urban residents, intergenerational 
support seemed to be important to prevent cognitive impairment but was insignificant for the 
rural elderly. Seeking help from others was a risk factor for cognitive functioning for the rural 
residents, but not the urban ones. In terms of basic social rights, for the urban elderly, the lack 
of retirement benefits was significantly associated with cognitive impairment but was 
insignificant for the rural elderly.  
6.1.2 FEM of rural and urban sub-groups 
The next stage of analysis shows the results of FEM. The FEM used the 2002 to 2008/09 
waves of dataset. First, Table 6.4 shows the results of different levels of social exclusion and 
cognitive impairment for rural and urban samples. It contains two sets of models: Model 1 
examines how social exclusion was associated with cognitive impairment with controls of 
basic demographics and Model 2 further controls the covariates of health and life style. The 
results are shown in the form of odds ratio.
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Table 6.4 Fixed Effectss Model of social exclusion and cognitive impairment, rural and urban 
group, 2002-2008/09 
 Rural  Urban  
 (1) (2) (1) (2) 
Social Exclusion     
Moderate Social Exclusion 2.04*** 1.65*** 1.66* 1.23 
Severe and Extreme Social 
Exclusion 
2.29*** 1.64+ 4.45* 3.24+ 
Control variables 
Demographic characteristics 
    
Age 1.30*** 1.23*** 1.45*** 1.32*** 
Life Style     
Rarely or never have fresh fruit  1.66***  1.60** 
Physical conditions     
ADL disability (0-6)  1.37***  1.60*** 
Self-reported chronic diseases (0-6)  0.90  0.87 
Emotional distress (3-15)  1.09***  1.08* 
Log likelihood -810.63759 -656.07701 -428.07645 -338.09125 
LR chi2 287.14 232.34 296.16 237.45 
Number of groups 1090 893 692 552 
Number of observations 2670 2164 1622 1287 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01,*** p < 0.001 
 
Table 6.4 shows that the effects of social exclusion vary vastly across the rural elderly and 
the urban ones. In the Model 1, social exclusion was significantly associated with cognitive 
impairment for both rural and urban sample. However, after having variables of lifestyle and 
health condition in the models largely explained the effects of social exclusion among the 
urban residents. For rural elderly, the odds of being cognitively impaired were 1.65 for the 
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ones in moderate social exclusion in relation to their counterparts who were not in social 
exclusion in Model 2, after controlling for all the covariates (p<0.001). The odds of having 
cognitive impairment were 1.64 for those rural elderly in severe and extreme social exclusion 
in relation to those who were not in social exclusion (p<0.10). For urban elderly, the effect of 
moderate social exclusion was mediated by the variables of lifestyle and health. Severe and 
extreme social exclusion was still significantly related to cognitive impairment among the 
urban elderly after controlling for all the covariates with the odds ratio of 3.24 in Model 2 
(p<0.10). 
     The results in Table 6.4 also reveal the effects of mediators. It shows that the effects of 
social exclusion were mediated by “never or rarely take fresh fruits”, having “ADL 
disability”, and having “emotional distress” for both rural and urban groups. Besides the 
mediating effects, ageing as a control variable was also significantly associated with 
cognitive impairment.  
Overall, the results of HSM and FEM for rural and urban sub-groups supported the 
Hypothesis 5: The socially excluded rural elderly were more likely to be cognitive impaired 
compared to their urban counterparts. Social exclusion was an important risk factor for the 
cognitive functioning of the elderly in the rural areas because both moderate and 
severe/extreme social exclusion were associated with the onset of being cognitively impaired. 
By contrast, only severe and extreme social exclusion was associated with the onset of having 
cognitive impairment for the urban elderly. 
    The next two tables further explored how different aspects of social exclusion affected 
cognitive impairment for the rural and urban groups respectively. The results were shown 
using odds ratio. The analysis contains six models: Model 1 examines how financial 
deprivation was associated with cognitive impairment. Model 2 examines how social 
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connectedness was associated with cognitive impairment. Model 3 examines the association 
between basic social rights and cognitive impairment. Model 4 examines how different 
components in social exclusion were associated with cognitive impairment. Model 5 controls 
for basic demographics. Model 6 further controls for the covariates of health and life style.
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Table 6.5 Fixed Effectss Model of variables on social exclusion and cognitive impairment, urban group, 2002-2008/09 
 (1) (2) (3) (4) (5) (6) 
Financial deprivation       
Income per capita (logarithm) 1.62***   1.41*** 0.87 0.84+ 
Live in the house not under the respondent’s name 0.98   0.81 0.98 1.01 
Subjective economic status: so-so (ref: rich /very rich) 1.92***   1.48* 1.21 1.22 
Subjective economic status: poor/very poor (ref: rich /very 
rich) 
2.00**   1.05 0.73 0.58 
Social isolation       
Spouseless  1.16  0.69 0.45** 0.45** 
Don’t co-reside with child but receive frequent visit (ref: 
co-reside with child) 
 0.45***  0.44*** 0.74+ 0.73 
Don’t co-reside with child, don’t receive frequent visit (ref: 
co-reside with child) 
 0.96  1.63 2.84* 3.24* 
No living child (ref: co-reside with child)  0.40***  0.40** 0.75 0.84 
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Lack of participation in social activity (0-3)  2.24***  2.50*** 2.02*** 1.81*** 
Seek support from others (ref: from family)   0.77*  0.69* 0.89 0.87 
Nobody to seek support from (ref: from family)  1.23  1.25 1.60+ 1.28 
Lack of basic social rights       
No adequate medical services   1.71*** 1.37 1.27 1.25 
Control variables 
Demographic characteristics 
      
Age     1.45*** 1.36*** 
Life Style       
Not having fresh fruits      1.40+ 
Physical conditions       
ADL disability (0-6)      1.43*** 
Self-reported chronic diseases (0-6)      0.88 
Emotional distress (3-15)      1.08* 
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Log likelihood -514.02327 -681.58685 -1240.0614 -428.50134 -369.16889 -297.396 
LR chi2 83.47 *** 245.66*** 22.64*** 254.51*** 373.17 *** 285.20*** 
Number of groups 669 940 1376 669 669 533 
Number of observations 1565 2257 3486 1565 1565 1240 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
      
 
Table 6.5 shows that those urban elderly with higher family income per capita were less likely to develop cognitive impairment (odds ratio = 
0.84, p<0.10), controlling for all the covariates. Residential property and subjective evaluation of financial status were both insignificant in the 
FEM. In terms of social isolation, the results indicated that the odds of being cognitively impaired was 0.45 for spouseless elderly, in relation to 
those who had a spouse and were living with them (p<0.01), controlling for all the covariates. The odds of having cognitive impairment were 
3.24 for those did not co-reside with child(ren) and did not receive frequent visit from them in relation to those who co-resided with their 
child(ren) (p<0.05), controlling for all the covariates. Lack of participation in social activities was associated with cognitive impairment (odds 
ratio = 1.81, p<0.001), after controlling for all the covariates. The variable of basic social rights was insignificantly related to cognitive 
impairment for the urban elderly. 
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      The next table shows the results of the FEM for the rural sample.  
Table 6.6 Fixed Effectss Model of variables on social exclusion and cognitive impairment, rural group, 2002-2008/09 
 (1) (2) (3) (4) (5) (6) 
Financial deprivation       
Income per capita (logarithm) 1.36***   1.31*** 0.87* 0.86* 
Live in the house not under the respondent’s name 1.18   1.12 1.19 1.13 
Subjective economic status: so-so (ref: rich /very rich) 1.60**   1.34+ 1.19 1.14 
Subjective economic status: poor/very poor (ref: rich /very 
rich) 
2.80***   1.92** 1.32 1.03 
Social isolation       
Spouseless  2.09***  1.57* 1.02 1.10 
Don’t co-reside with child but receive frequent visit (ref: 
co-reside with child) 
 0.94  0.97 1.11 1.17 
Don’t co-reside with child, don’t receive frequent visit (ref: 
co-reside with child) 
 1.18  1.09 1.22 1.52 
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No living child (ref: co-reside with child)  0.90  1.18 1.62 1.96* 
Lack of participation in social activity (0-3)  1.87***  1.93*** 1.77*** 1.61*** 
Seek support from others (ref: from family)   0.81*  0.88 1.12 1.15 
Nobody to seek support from (ref: from family)  1.82***  2.13*** 2.23*** 2.20** 
Lack of basic social rights       
No adequate medical services   1.71*** 1.87*** 1.81*** 1.40+ 
Control variables 
Demographic characteristics 
      
Age     1.32*** 1.27*** 
Life Style       
Not having fresh fruit      1.51** 
Physical conditions       
ADL disability (0-6)      1.38*** 
Self-reported chronic diseases (0-6)      0.85 
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Emotional distress (3-15)      1.12*** 
Log likelihood -841.96672 -1154.3115 -1240.0614 -772.03926 -702.12554 -576.0178 
LR chi2 86.42*** 194.14*** 22.64*** 226.28*** 366.11*** 284.69*** 
Number of groups 1022 1376 1376 1022 1022 841 
Number of observations 2480 3486 3486 2480 2480 2016 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
      
 
Table 6.6 shows that the rural elderly who had higher family income per capita were less likely to develop cognitive impairment (odds ratio = 
0.86, p<0.05). Residential property and subjective evaluation of financial status were found to be insignificant in the model. In terms of social 
isolation, the odds of having cognitive impairment were 1.96 for those who had no living children, in relation to those who co-resided with their 
child(ren) (p<0.05), controlling for all the covariates. The odds of being cognitively impaired were 1.61 for those did not participate in social 
activities in relation to those who actively participated in them (p<0.001). Furthermore, the odds of being cognitive impaired were 2.20 for those 
who did not have anyone to seek support from in relation to those who sought help from their family members, controlling for all the covariates 
(p<0.001). Regarding basic social rights, for these rural elderly, the odds of developing cognitive impairment was 1.40 for those who did not 
have adequate medical service when seriously ill, in relation to those who said they could get adequate medical services (p<0.05). 
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6.2 HSM and FEM on males and females sub-groups 
This section shows the results of HSM and FEM for the male and female sub-groups. 
The structure of this section follows the same as the previous section. I present the 
results of HSM first, followed by the results of FEM.  
6.2.1 HSM of males and females 
This section presents the results of HSM for males and females. The first part 
presents the results of different levels of social exclusion and cognitive impairment. 
The second part of the HSM includes all potential variables of social exclusion.  
Table 6.7 HSM of social exclusion and cognitive impairment for males and females, 
2002-2005 
 Male Female 
 (1) (2) (1) (2) 
Social Exclusion     
Moderate Social Exclusion 0.15* 0.09 0.22*** 0.18** 
Severe and Extreme Social 
Exclusion 
0.27+ 0.03 0.47*** 0.46** 
Control variables 
Demographic characteristics 
    
Age 0.05*** 0.05*** 0.03*** 0.04*** 
Residence (Rural=1) 0.09 0.10 -0.01 0.01 
Ethnicity (Han=1) 0.07 0.02 -0.02 -0.08 
Illiterate 0.39*** 0.35*** 0.37*** 0.39*** 
Life Style     
Rarely or never have fresh fruit  0.19***  0.12* 
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Smoke in the past  0.03  -0.07 
Drink in the past  0.06  0.02 
Exercises regularly in the past  -0.02  -0.02 
Physical conditions     
ADL disability (0-6)  0.12*  0.09* 
Self-reported chronic diseases 
(0-6) 
 -0.01  0.02 
Emotional distress (3-15)  0.05***  0.00 
Constant -4.82*** -5.52*** -3.71*** -3.83*** 
ρ 0.3511 0.0746 0.6651 0.5392 
Log pseudolikelihood -3613.296 -3234.328 -4110.653 -3625.346 
Wald (𝜒2) 119.06*** 99.69*** 114.67*** 102.89*** 
Wald test of indep. Eqns 𝜒2 6.82** 0.08 34.97*** 8.94** 
N of observations 4403 4009 4623 4083 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
 
Table 6.7 contains two models for female and male elders separately: Model 1 
examines how social exclusion was associated with cognitive impairment, after 
controlling basic demographics, and Model 2 further controls the covariates of health 
and life style. It shows that in Model 1, the odds of being cognitively impaired was 
1.16 (𝑒0.15) for the male elderly in moderate social exclusion in relation to those who 
were not socially excluded. The odds ratio was 1.31 (𝑒0.27) for the males in severe 
and extreme social exclusion. It was worth noticing that the association between 
social exclusion and cognitive impairment became insignificant for males in Model 
2, was due to the mediating effects of age, being illiterate, a life style of not having 
enough fresh fruits, and poor health condition of having ADL disability and being 
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emotionally distressed.  
By contrast, Table 6.7 shows that both levels of social exclusion were 
significantly associated with cognitive impairment for females. Model 1, the odds of 
being cognitively impaired were 1.25 (𝑒0.22) for the female elderly in moderate 
social exclusion in relation to those who were not socially excluded. The odds ratio 
was 1.60 (𝑒0.47) for the females in severe and extreme social exclusion. In Model 2, 
after adding the control variables, the odds of being cognitive impaired was 1.20 
(𝑒0.18) for the female elderly in moderate social exclusion and 1.58 (𝑒0.46) for the 
female elderly in severe and extreme social exclusion. These results indicated that a 
higher level of social exclusion was associated with higher risk of having cognitive 
impairment. 
    It is worth noticing the mediating effect for males shown in Table 6.7. The two 
levels of social exclusion were significant in Model 1 for males. However, after 
adding “never or rarely take fresh fruits”, having “ADL disability”, and having 
“emotional distress” in Model 2, the effect of social exclusion was mediated by these 
three mediators and the two levels of social exclusion became insignificant in Model 
2 for males. For females, although there were mediating effect from “never or rarely 
take fresh fruits”, and having “ADL disability”, the effects of social exclusion were 
still significant in Model 2. 
    The next part further explored how different components in social exclusion 
were associated with cognitive impairment by using HSM for male and female 
groups. This part of analysis examines the specific components of social exclusion 
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and cognitive impairment with six models. Model 1 examines how financial 
deprivation was associated with cognitive impairment. Model 2 examines how social 
connectedness was associated with cognitive impairment. Model 3 examines the 
association between basic social rights and cognitive impairment. Model 4 examines 
how different components in social exclusion were associated with cognitive 
impairment. Model 5 controls for basic demographics, and model 6 further controls 
for the covariates of health and life style.
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Table 6.8 Heckman Selection Model of variables on social exclusion and cognitive impairment, males, 2002-2005 
 (1) (2) (3) (4) (5) (6) 
 Coef. Coef. Coef. Coef. Coef. Coef. 
Financial deprivation       
Income per capita (logarithm) -0.09***   -0.05 -0.04 -0.05 
Live in the house not under the respondent’s name 0.22***   0.09 -0.01 0.01 
Subjective economic status: so-so (ref: rich /very rich) -0.00   -0.03 -0.04 -0.07 
Subjective economic status: poor/very poor (ref: rich /very rich) 0.17+   0.13 0.12 0.10 
Social isolation       
Spouseless  0.35***  0.43*** 0.22** 0.25** 
Don’t co-reside with child but receive frequent visit (ref: co-reside 
with child) 
 0.19***  0.28*** 0.11 0.08 
Don’t co-reside with child, don’t receive frequent visit (ref: co-reside 
with child) 
 -0.01  0.07 -0.14 -0.15 
No living child (ref: co-reside with child)  0.35***  0.38** 0.12 0.09 
Lack of participation in social activities (0-3)  0.22***  0.19*** 0.13** 0.13** 
Seek support from others (ref: from family)   -0.06  -0.05 -0.03 -0.02 
Nobody to seek support from (ref: from family)  0.12  0.14 0.22* 0.15 
Limited basic social rights       
No retirement benefit   0.25*** 0.15* 0.17* 0.20* 
No adequate medical service   0.20* 0.04 -0.03 -0.14 
Control variables 
Demographic characteristics 
      
Age     0.04*** 0.05*** 
Ethnicity (Han=1)     0.12 0.08 
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Residence (Rural=1)     -0.03 -0.02 
Illiterate     0.34*** 0.30*** 
Life Style       
Rarely or never have fresh fruit      0.15* 
Smoke in the past      0.03 
Drink in the past      0.07 
Did not exercise regularly in the past      -0.07 
Physical conditions       
ADL disability (0-6)      0.14* 
Self-reported chronic diseases (0-6)      0.03 
Emotional distress (3-15)      0.04** 
Constant -0.45* -1.61*** -1.17*** -1.39*** -4.63*** -5.24*** 
Ρ 0.5890 0.4867 0.6822 0.4109 0.2556 -0.1590 
Log pseudolikelihood -3990.755- -4738.66 -3492.391 -3718.407 -3415.607 -3088.345 
Wald (𝜒2) 29.89*** 62.60*** 15.88*** 70.70*** 129.22*** 165.01*** 
Wald test of indep. Eqns 𝜒2 16.23*** 12.68* 20.31*** 7.55** 2.73+ 0.36 
N of observations 4290 5255 5321 4267 4264 3895 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
 
      
Table 6.8 shows that for the male elderly, both subjective and objective financial factors were not associated with their cognitive impairment. In 
terms of social isolation, being spouseless and lack of participation in social activities were significantly associated with cognitive impairment, 
controlling for all the covariates. The significance level was at 0.01 for both factors. The odds of being cognitively impaired were 1.28 (𝑒0.25) 
for the spouseless male elderly in relation to those who stayed with the spouse. However, intergenerational relationship was not associated with 
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cognitive impairment for the male elderly. Regarding basic social rights, lack of retirement benefits was a risk factor for cognitive impairment 
in males (p<0.05). Lack of adequate medical services did not have an effect on cognitive impairment of the male elderly. The next table shows 
the result for females. 
Table 6.9 Heckman Selection Model of variables on social exclusion and cognitive impairment, females, 2002-2005 
 (1) (2) (3) (4) (5) (6) 
 Coef. Coef. Coef. Coef. Coef. Coef. 
Financial deprivation       
Income per capita (logarithm) -0.15***   -0.13*** -0.15*** -0.14*** 
Live in the house not under the respondent’s name 0.29***   0.14* 0.07 0.08 
Subjective economic status: so-so (ref: rich /very rich) 0.12+   0.12+ 0.11 0.07 
Subjective economic status: poor/very poor (ref: rich /very rich) 0.21*   0.11 0.12 0.07 
Social isolation       
Spouseless  0.30***  0.33*** 0.03 0.03 
Don’t co-reside with child but receive frequent visit (ref: co-reside 
with child) 
 0.13**  0.22*** 0.02 -0.01 
Don’t co-reside with child, don’t receive frequent visit (ref: 
co-reside with child) 
 0.36**  0.40** 0.19 0.22 
No living child  0.30***  0.28** 0.02 -0.00 
Lack of participation in social activities (0-3)  0.18***  0.14*** 0.11** 0.12** 
Seek support from others (ref: from family)   -0.01  -0.07 -0.03 -0.02 
Nobody to seek support from (ref: from family)  0.24***  0.27** 0.34*** 0.30** 
Limited basic social rights       
No retirement benefit   0.41*** 0.17* 0.07 0.11 





      
Age     0.03*** 0.04*** 
Ethnicity (Han=1)     0.03 -0.03 
Residence (Rural=1)     -0.11* -0.10 
Illiterate     0.28*** 0.31*** 
Life Style       
Rarely or never have fresh fruit      0.11+ 
Smoke in the past      -0.06 
Drink in the past      -0.03 
Did not exercise regularly in the past      -0.07 
Physical conditions       
ADL disability (0-6)      0.07 
Self-reported chronic diseases (0-6)      0.04 
Emotional distress (3-15)      0.00 
Constant 0.20 -1.29*** -0.99*** -0.62* -2.82*** -4.10*** 
Ρ 0.7122 0.7060 0.7850 0.7081 0.6691 0.5520 
Log pseudolikelihood -4493.319 -5576.262 -5986..286 -4118.67 -3793.922 -3369.193 
Wald (𝜒2) 74.75*** 62.08*** 43.66*** 104.26*** 141.36*** 132.63*** 
Wald test of indep. Eqns 𝜒2 34.46*** 28.54*** 35.74*** 24.37*** 23.01*** 6.70** 
N of observations 4417 5723 5764 4383 4369 3866 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001       
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Table 6.9 follows a similar structure as Table 6.8. The results in Table 6.9 
demonstrate that income was a preventive factor for cognitive impairment for women 
(p<0.001). The rest of the dimensions of economic condition were insignificant. A 
lack of participation in social activities and nobody to seek social support from were 
positively associated with cognitive impairment (p<0.01). Being spouseless, 
intergenerational relationships and basic social rights were significant in the baseline 
model (Model2 or Model 3) but were found to be insignificant after having 
demographic control variables in Model 5.  
      Different gender patterns could be seen from the above two tables. In terms of 
financial deprivation, the result indicated that income had significant association for 
females but not for males. When comparing the results on social connectedness, being 
spouseless was positively associated with cognitive impairment for males but not for 
females, meaning that for males, being spouseless were more likely to have cognitive 
impairment compared to those who stayed with the spouse. Regarding social support, 
nobody to turn to help and to talk to were risk factors for cognitive impairment for 
females but not for males, while the lack of retirement benefits was significant for 
males but not females. Moreover, there were certain risk factors that were associated 
with cognitive impairment for everyone. Lack of participation in social activity was 
the only variable that had significant positive association with cognitive impairment 
for both men and women. 
      The next section shows the results of FEM on social exclusion and cognitive 
impairment of men and women respectively, using the 2002 to 2008/09 dataset.
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6.2.2 FEM of males and females 
This section presents the results of FEM of male and female sub-samples. The 
structure of this section is the same as previous sections. First, the models examine the 
effects of different levels of social exclusion and cognitive impairment. In the second 
part of this section, I present the results of FEM with all the variables that constitute 
social exclusion. For all of the models of FEM, the results were presented in odds 
ratio.  
     The following table illustrates how different levels of social exclusion affected 
the cognitive impairment of males and females differently. The analysis contains two 
sets of models: Model 1 examines how social exclusion was associated with cognitive 
impairment, with controls of basic demographics and Model 2 further controls the 




Table 6.10 Fixed Effectss Model of cognitive impairment and social exclusion, males and females, 2002-2008/09 
 Male  Female  
 (1) (2) (1) (2) 
Social Exclusion     
Moderate Social Exclusion 1.78*** 1.41* 2.26*** 1.80** 
Severe and Extreme Social Exclusion 1.90* 0.91 4.22*** 3.74*** 
Control variables     
Age 1.32*** 1.25*** 1.41*** 1.31*** 
Rural residence 0.92 0.80 0.94 0.86 
Life Style     
Rarely or never have fresh fruit  1.93***  1.36* 
Physical conditions     
ADL disability (0-6)  1.53***  1.51*** 
Self-reported chronic diseases (0-6)  0.83*  1.01 
Emotional distress (3-15)  1.12***  1.03 
Log likelihood -877.66796 -692.68886 -567.87292 -460.86217 
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LR chi2 343.72 327.28*** 357.64 255.94*** 
Number of groups 1162 964 838 667 
Number of observations 2926 2392 2085 1646 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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The results in Table 6.10 deliver a strong message that socially excluded older women 
were in an extremely vulnerable situation with respect to the onset of cognitive 
impairment. In Model 1, the odds of being cognitively impaired was 1.78 (p<0.001) 
for males in moderate social exclusion in relation to those who were not. By contrast, 
it was 2.26 (p<0.001) for females. The odds of having cognitive impairment was 1.90 
for male in severe and extreme social exclusion (p<0.05) compared to 4.22 (p<0.001) 
for females. In Model 2, the odds of being cognitively impaired were 1.41 for males 
in moderate social exclusion, in relation to those who were not, after controlling for 
all the covariates (p<0.001). However, it was only 1.80 for females. Severe and 
extreme social exclusion was not significantly associated with cognitive impairment 
for males. The odds of having cognitive impairment were 3.74 for those females who 
were in severe and extreme social exclusion in relation to those who were not in 
social exclusion, controlling for all the covariates (p<0.001).  
The results in the above table also indicate the mediating effects, especially for 
males. In Model 1, the two levels of social exclusion were both significantly 
associated with the development of social exclusion. However, after having the 
mediators of “never or rarely take fresh fruits”, having “ADL disability”, 
“self-reported chronic diseases”, and “emotional distress” in the model, the odds ratio 
and significance level of social exclusion both decreased. Being severe and extreme 
social exclusion became insignificant in the model due to the effects of the above four 
mediating effects. For women, regardless of the mediating effects from “never or 
rarely take fresh fruits”, and having “ADL disability”, social exclusion was still a risk 
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factor for having cognitive impairment in the model. 
    The next part of the analyses shows how different components in social 
exclusion were associated with cognitive impairment for men and women respectively. 
This part of analysis contains six models: Model 1 examines how financial 
deprivation was associated with cognitive impairment. Model 2 examines how social 
connectedness was associated with cognitive impairment. Model 3 examines the 
association between basic social rights and cognitive impairment. Model 4 examines 
how different components in social exclusion were associated with cognitive 
impairment. Model 5 controls for basic demographics. Model 6 further controls for 
the covariates of health and life style. 
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Table 6.11 Fixed Effectss Model of variables on social exclusion and cognitive impairment, males, 2002-2008/09 
 
 (1) (2) (3) (4) (5) (6) 
Financial deprivation       
Income per capita (logarithm) 1.49***   1.39*** 0.93 0.90+ 
Live in the house not under the 
respondent’s name 
0.91   0.85 1.02 1.02 
Subjective economic status: so-so 
(ref: rich /very rich) 
1.58***   1.44* 1.22 1.19 
Subjective economic status: 
poor/very poor (ref: rich /very 
rich) 
2.14***   1.61* 1.10 0.84 
Social isolation       
Spouseless  1.60**  1.09 0.68+ 0.69+ 
Don’t co-reside with child but 
receive frequent visit (ref: 
co-reside with child) 
 0.69***  0.72** 0.90 0.94 
Don’t co-reside with child, don’t 
receive frequent visit (ref: 
co-reside with child) 
 0.72  0.79 1.00 1.17 
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No alive child (ref: co-reside with 
child) 
 0.49***  0.45** 0.69 0.82 
Lack of participation in social 
activity (0-3) 
 1.92***  2.00*** 1.78*** 1.61*** 
Seek support from others (ref: 
from family)  
 0.80*  0.83 1.00 0.96 
Nobody to seek support from (ref: 
from family) 
 1.63***  1.83*** 2.17*** 1.77* 
Lack of basic social rights 
 
No adequate medical services   1.26* 1.49* 1.45* 1.05 
Control variables 
Demographic characteristics 
      
Age     1.32*** 1.28*** 
Rural residence     0.87 0.77 
Life Style       
Not having fresh fruit      1.68*** 
Physical conditions       
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ADL disability (0-6)      1.48*** 
Self-reported chronic diseases 
(0-6) 
     0.85+ 
Emotional distress (3-15)      1.15*** 
Log likelihood -924.44319 -1303.5613 -1425.0299 -847.15029 -771.01438 -619. 56067 
LR chi2 119.72*** 247.10*** 4.16* 274.31*** 426.58*** 364.02*** 
Number of groups 1502 1502 1502 1103 1103 916 
Number of observations 2748 3956 3956 2748 2748 2243 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
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The results shown in Table 6.11 indicate that in the FEM, for male elderly, the odds of 
being cognitively impaired were 0.96 for male elderly with higher family income per 
capita in relation to those who had low income, controlling for all the covariates, at 10% 
significance level. Residential property and self-reported financial status were not 
found to be significantly related to cognitive impairment. In terms of variables on 
social isolation, the odds of being cognitively impaired were 1.6 for spouseless males 
in relation to males staying with spouse in Model 2 but the odds became 0.68 after 
controlling for demographic characteristics and 0.69 after controlling for all 
covariates. Intergenerational co-residence was insignificant with cognitive impairment 
for the male elderly. However, lack of participation in social activities had strong 
association with cognitive impairment. The odds of having cognitive impairment were 
1.61 for those who did not participate in social activities in relation to those who did it 
every day at 0.1% significance level l. Moreover, the odds of being cognitive 
impaired were 1.77 for those who had nobody to seek support from in relation to 
those who could receive support from family members, controlling for all the 
covariates. The effect of basic social rights, in terms of “no adequate medical service” 
was insignificant in the model for male elderly.  




Table 6.12 Fixed Effectss Model of variables on social exclusion and cognitive impairment, females, 2002-2008/09 
 (1) (2) (3) (4) (5) (6) 
Financial deprivation       
Income per capita (logarithm) 1.45***   1.35*** 0.82** 0.82** 
Live in the house not under the 
respondent’s name 
1.28*   1.17 1.27 1.16 
Subjective economic status: so-so (ref: 
rich /very rich) 
1.89***   1.35+ 1.14 1.20 
Subjective economic status: poor/very 
poor (ref: rich /very rich) 
3.17***   1.72* 1.14 1.11 
Social isolation       
Spouseless  2.16***  1.83** 1.09 1.26 
Don’t co-reside with child but receive 
frequent visit (ref: co-reside with 
child) 
 0.74**  0.75* 0.93 0.99 
Don’t co-reside with child, don’t receive 
frequent visit (ref: co-reside with child) 
 1.45  1.54 1.87 1.62 
No living child (ref: co-reside with child)  0.79  1.12 2.00* 2.05+ 
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Lack of participation in social activity 
(0-3) 
 2.15***  2.29*** 1.85*** 1.62*** 
Seek support from others (ref: from 
family)  
 0.79*  0.87 1.29 1.35 
Nobody to seek support from (ref: from 
family) 
 1.47*  1.62* 1.57+ 1.48 
Lack of basic social rights 
No adequate medical services   1.77*** 1.98** 2.16*** 1.94* 
Control variables 
Demographic characteristics 
      
Age     1.44*** 1.36*** 
Rural residence     0.89 0.83 
Life Style       
Not having fresh fruit      1.24 
Physical conditions       
ADL disability (0-6)      1.49*** 
Self-reported chronic diseases (0-6)      0.93 
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Emotional distress (3-15)      1.04 
Log likelihood -662.5 -847.2 -963.0 -575.4 -490.5 -407.0 
LR chi2 90.47*** 247.61*** 15.96*** 264.8*** 434.61*** 306.46*** 
Number of groups 800 1051 1051 800 800 638 
Number of observations 1978 2700 2700 1978 1978 1567 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
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Table 6.12 shows that for elderly females, a higher family income per capita was a 
protective factor for cognitive functioning as implied by the odds ratio of 0.82, at 1% 
significance level. Subjective evaluation of financial status was significantly 
associated with cognitive impairment, before controlling for demographic 
characteristics. The odds of being cognitively impaired were higher for those who 
judged themselves as poor and very poor in financial status, than those who thought it 
was “so-so,” in relation to those who judged themselves as rich and very rich. In 
terms of social isolation, being spouseless was significantly associated with cognitive 
impairment until controlling for demographic characteristics. A similar pattern was 
observed for the effect of “do not co-reside with child(ren) but receive frequent visit 
from child(ren)”. This variable became insignificant after controlling for demographic 
characteristics. Moreover, the odds of being cognitively impaired were 2.05 for the 
females with no living child in relation to those who co-resided with at least one child 
(p<0.05), controlling for all the covariates. Similar to the findings in other models, 
lack of participating in social activities was associated with cognitive impairment in 
this model. The odds of having cognitive impairment were 1.62 for those who did not 
participate in social activities, in relation to those who did it every day, controlling for 
all the covariates (p<0.001). “No body to seek support from” became insignificant 
after controlling for mediating variables but it was significantly associated with 
cognitive impairment even after controlling for demographic characteristics in Model 
5. In terms of basic social rights, the odds of being cognitively impaired were 1.96 
times higher for those who thought they did not have adequate medical services in 
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relation to those who thought that they had access to such services (p<0.05).  
As a short summary, the results for males and females supported the Hypothesis 
6: The socially excluded elderly women were more likely to be cognitive impaired 
compared to their male counterparts. Both moderate and severe/extreme social 
exclusion caused higher risk of being cognitively impaired for older women 
(OR=1.80, p<0.01; OR=3.74, p<0.001). By contrast, only moderate social exclusion 
was found to be associated with the onset of cognitive impairment for men (OR=1.41, 
p<0.05). Low income and lack of participation in social activities were risk factors for 
both men and women. Furthermore, some mediating effects were found. “Never or 
rarely take fresh fruits”, having “ADL disability”, and “emotional distress” were the 
most prevalent mediators that were risk factors for cognitive impairment and partially 
explained the effects of social exclusion on cognitive impairment. 
6.3 Testing the significance of the differences between groups 
The above analyses show that there are differences in terms of the coefficients 
and odds ratio of social exclusion between rural and urban residence, as well as males 
and females elderly in relation to cognitive impairment. In this section, I further 
examine whether these differences are statistically significant or not. Since HSM does 
not support the test of significances of differences in coefficients between groups, I 
use the Probit model instead of HSM. This alternate is possible because the HSM I 
use in this study is an advanced Probit model. The results shown in Table 6.13 were 




Table 6.13 Examination of significances of social exclusion in rural/urban and 
male/female groups 
  Fixed Effects Model (OR) Probit Model (Coef.) 




















0.3342 0.3982 0.8359 0.0664 
Male/female 
group 
0.3098 0.0029 0.3419 0.0322 
 
The above results indicate that, except the rural/urban group in the FEM showing 
insignificant differences in odds ratio, all the other three groups showed that the 
differences in odds ratio in the FEM, and the difference in coefficients in the Probit 
Models were significant at the severe and extreme levels. These results support the 
findings that the differences in exposure to cognitive impairment between male and 
female elderly, as well as rural and urban elderly were statistically significant. 
According to the results in Table 6.1 (HSM for rural/urban elderly), Table 6.7 (HSM 
for male/female elderly), and Table 6.10 (FEM for male/female elderly), rural elderly 
and female elderly were at a higher risk of being cognitively impaired when they 
experienced severe and extreme social exclusion, compared to their urban and male 
counterparts who experienced similar situation in social exclusion.  
For the insignificance of the differences in odds ratios between the rural and 
urban elderly in the FEM, it is my interpretation that there was no difference in risks 
of developing cognitive impairment between the rural/urban groups when the older 
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adults experienced the change from non-social-exclusion to social exclusion. The 
possible reason for the insignificance could be that the time span this data covered 
was too short to capture the change of cognitive functioning. Another reason for the 
insignificance could be that the FEM has many restrictions -- after controlling for 
socio-economic status, gender, educational level, life style, and health condition, all of 
which also had significant difference between the rural and urban sample as shown in 
Table 4.6. Thus, the rural/urban differences in risks of having cognitive impairment 
when exposed to social exclusion were diminished by these covariates, in the FEM. 
6.3 HSM and FEM for rural elderly women 
The above analyses indicate that there were statistical differences in the association 
between social exclusion and cognitive impairment between men and women, and 
between rural and urban residence. The descriptive analyses in Chapter 4 demonstrate 
that the rural female elderly had the highest percentage of cognitive impairment as 
well as being in social exclusion. Therefore, in this section, I further explore the 
effects of social exclusion on cognitive impairment for the rural women. To estimate 
this, I added an interaction term for social exclusion in both rural and urban 
sub-groups. Table 6.14 and Table 6.15 show the results in HSM and FEM.
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Table 6.14 Heckman Selection Model of cognitive impairment and social exclusion, Rural and Urban sample, 2002-2005 
 Rural   Urban  
 (1) (2) (1) (2) 
 Coef.  Coef.  Coef.  Coef.  
Social Exclusion     
  Moderate Social Exclusion (not in social exclusion) 0.12 0.06 0.20 0.26+ 
  Severe and Extreme Social Exclusion (not in social 
exclusion) 
0.30+ 0.16 -0.01 -0.52 
Moderate Social Exclusion*women 0.13 0.13 -0.00 -0.15 
Severe and Extreme Social Exclusion*women 0.37+ 0.49* 0.08 0.51 
Control variables 
Demographic characteristics 
    
  Age 0.03*** 0.04*** 0.05*** 0.05*** 
  Female 0.21** 0.17* 0.20** 0.26** 
  Ethnicity (Han=1) 0.03 -0.04 -0.05 -0.07 
  Illiterate 0.25*** 0.23*** 0.54*** 0.56*** 
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Life Style     
  Rarely or never have fresh fruit  0.20***  0.07 
  Smoke in the past  -0.04  0.04 
  Drink in the past  -0.07  0.17* 
  Exercises regularly in the past  -0.05  0.04 
Physical conditions     
  ADL disability (0-6)  0.05  0.18** 
  Self-reported chronic diseases (0-6)  0.02  0.01 
  Emotional distress (3-15)  0.00  0.04** 
Constant -3.81*** -3.82*** -4.82*** -5.60*** 
Ρ 0. 6012 0.5044 0. 4875 0.0953 
Log pseudolikelihood -4496.27 -3973.817 -3213.645 -2869.512 
Wald (𝜒2) 152.22*** 144.43*** 195.54*** 218.22*** 
Wald test of indep. Eqns 𝜒2 26.71*** 7.82** 13.90*** 0.13 
N of observations 5164 4571 3862 3521 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
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The results in Table 6.14 indicate that the odds of cognitive impairment for 
being a rural woman was 1.64 (𝑒0.49) times higher for being in severe and 
extreme social exclusion than a rural man who was not in social exclusion 
(p<0.10), after controlling all covariates. This effect was only significant for 
rural women but not the rest of the groups. 
Table 6.15 Fixed Effectss model of cognitive impairment and social exclusion, 
interactions on sub-groups, 2002-2008/09 
 Rural  Urban   
 OR OR OR OR 
Social Exclusion     
Moderate Social 
Exclusion 
1.97*** 1.66** 1.73* 1.21 
Severe and Extreme 
Social Exclusion 
1.60 0.76 3.76+ 3.07 
Moderate Social 
Exclusion*women 
1.06 0.97 0.90 1.10 
Severe and Extreme 
Social 
Exclusion*women 




    
Age 1.30*** 1.23*** 1.45*** 1.33*** 
Life Style     
Rarely or never have 
fresh fruit 
 1.66***  1.59** 
Physical conditions     
ADL disability (0-6)  1.38***  1.61*** 






 1.10***  1.08* 
Log likelihood -811.80167 -653.82828 -429.16802 -338.69077 
LR chi2 292.79 242.62 302.53 242.61 
Number of groups 1090 896 697 556 
Number of observations 2681 2172 1634 1296 
Exponentiated coefficients 
+ p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
 
The results in the FEM show consistent finding as the HSM, which indicate 
that being a rural elderly women significantly increased the risk of having 
cognitive impairment when she was in severe and extreme social exclusion. 
The odds ratio was 4.24 times higher for rural elderly women compared to the 
reference group which was rural men who were not in social exclusion. By 
contrast, there was no significant effect for the other three groups. 
6.4 Summary 
This chapter presented the results of HSM and FEM on social exclusion and 
cognitive impairment in two sub-groups: rural and urban sub-samples, and 
men and women sub-samples. The results supported research Hypothesis 5, 6, 
and 7 which argued that rural elderly, women, and rural elderly women who 
were in social exclusion were more likely to have cognitive impairment 
compared to the urban elderly and men who were in the same conditions. 
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      HSM used the dependent variables from the 2005 wave and 
independent variables from the 2002 wave for the estimation. The results of 
HSM for the rural/urban sub-groups show that both moderate social exclusion 
and severe/extreme social exclusion were associated with cognitive 
impairment for both rural and urban elderly at a significant level. Higher 
levels of social exclusion increased the risks of being cognitive impairment for 
the rural elderly, than their urban counterparts by showing higher odds ratios 
in the HSM. 
    In terms of variables of social exclusion, there were three factors that 
were significant associated with cognitive impairment for both rural and urban 
population. The first one was family income per capita which was negatively 
associated with cognitive impairment. The second and third factors were both 
related to social isolation. The results of HSM indicated that “lack of 
participating in social activities” and “no body to seek support when needed” 
were positively associated with cognitive impairment for both rural and urban 
elderly. However, for all of the three factors, the significance levels were 
higher for rural elderly than their urban counterparts. 
Besides these similarities, there were certain factors that were only 
significant for one group. “Being spouseless” was positively associated with 
cognitive impairment, but only for the rural elderly. “Seek support from others” 
was negatively associated with cognitive impairment, but only for the rural 
elderly as well.  
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For the urban elderly, “no residential property”, “don’t co-reside with 
child but receive frequent visits from child(ren)”, “no living child”, and “no 
retirement benefits” were found to be positively associated with cognitive 
impairment but these variables were insignificant for the rural counterparts.  
These results indicate that income was a crucial factor that was associated 
with cognitive impairment for both rural and urban elderly. For rural elderly, it 
seemed that marriage relationship played a significant role in protecting their 
cognitive functioning over the intergenerational relationship. By contrast, for 
the urban elderly, the intergenerational relationship was more significant in 
protecting the cognitive functioning of the elderly. In terms of access to basic 
social rights, those urban elderly residents who did not have access to 
retirement benefits were more likely to develop cognitive impairment. It could 
be due to the fact that 91 percent of the rural elderly in the sample were not 
entitled to retirement benefits and so this variable was insignificant to the rural 
elderly.  
FEM used the longitudinal dataset of 2002 to 2008/09 waves to 
examine the possible causation from social exclusion on cognitive impairment. 
The results of FEM indicated that both moderate and, severe/extreme level of 
social exclusion were significant risk factors for cognitive impairment for rural 
elderly. An only severe and extreme level of social exclusion was significant 
for urban elderly.  
The FEM analyses also found that a higher family income per capita 
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was a protective factor for cognitive functioning for both rural and urban 
elderly. Another common risk factor for having cognitive impairment was 
“lack of participating in social activities” with the odds ratio of 1.61 and 1.81 
for rural and urban elderly, both at 1% significance level.   
Besides these two common factors, the analyses of FEM also showed 
some difference in risk factors between the rural and urban elderly. For rural 
elderly, compared to those who co-resided with child(ren), those with “no 
living child” were more likely to have cognitive impairment. Compared with 
those rural elderly who sought support from family, those who had “nobody to 
seek help from” were more likely to have cognitive impairment. Furthermore, 
compared to those rural elderly who thought they had adequate medical 
services, those who did not have such welfare were more likely to have 
cognitive impairment.  
Furthermore, this study found that rural female elderly were the most 
vulnerable group among the elderly. Chapter 4 found that rural female elderly 
were at the highest percentage of having cognitive impairment and being in 
social exclusion. The analyses in this chapter further showed that rural elderly 
women were more likely to have cognitive impairment if they exposed to 
severe and extreme social exclusion. This finding was consistent in both HSM 
and FEM. 
For urban elderly, being spouseless was less likely to lead to cognitive 
impairment. Compared to those urban elderly who co-resided with their 
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child(ren), those who did not co-reside with child and did not receive frequent 
visit from child(ren), were more likely to have cognitive impairment. The 
other variables, such as subjective economic status, residential property, social 
support and basic social rights were all found to be insignificant in the FEM 
for the urban elderly.  
The analyses on men and women indicated a strong message that older 
women without any coping resources in their later life were in a high risk of 
developing cognitive impairment. The HSM of social exclusion for men and 
women indicated that both levels of social exclusion were associated with 
cognitive impairment, but only for women at 99% confidence level, but they 
were insignificant for men, controlling for all the covariates.  
The results of HSM showed that men and women shared certain risk 
factors on cognitive impairment. This was the “lack of participating in social 
activities”. Besides this common risk factor, “being spouseless” and “no 
retirement benefits” were positively associated with cognitive impairment for 
men. Higher family income per capita was preventive factor of cognitive 
impairment for women but not for men. “Nobody to seek support from” was 
positive associated with cognitive impairment for women only. Besides these 
variables, the other factors, such as subjective economic status, residential 
property, intergenerational relationship, and adequate medical services were 




The FEM of social exclusion for men and women released similar 
message to the results in HSM but also released some interesting results on the 
mediating effects for the male group, that were not found in HSM. In general, 
the results in FEM show that both levels of social exclusion were significantly 
associated with cognitive impairment for older women but only moderate 
social exclusion was significant for men, after controlling for all the covariates. 
Women in severe and extreme social exclusion faced higher risk of developing 
cognitive impairment compared to those who were not in social exclusion, as 
evident by an odds ratio of 3.47 (p<0.01). For men, only the association 
between moderate social exclusion and cognitive impairment was significant 
(p<0.05) with the odds ratio of 1.41, controlling for all the covariates. Severe 
and extreme social exclusion was insignificant in the FEM for men, because of 
the mediating effects of age, educational level, lifestyle of not having fresh 
fruits, and poor health conditions. 
For the variables of social exclusion, the FEM indicated that low 
income was a risk factor of having cognitive impairment for both men and 
women. Lack of participating in social activities was another common risk 
factor for cognitive factors that men and women shared. For men, the odds 
ratio for being spouseless dropped from 1.60 to 0.68 after controlling for 
demographic characteristics and was 0.69 after controlling for all covariates. 
Nobody to seek support from was another risk factor for men but not for 
women, controlling for all the covariates. No adequate medical services 
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became insignificant for men after controlling for mediating variables. 
For women, age seemed to be a very strong factor that determined 
cognitive impairment. “Subjective economic status”, “spouseless”, “do not 
co-reside with child(ren)” became insignificant in the FEM after controlling 
for age. “No body to seek support from” became insignificant after controlling 
for lifestyle and health conditions. Besides the common risk factor of income 
and lack of participating in social activities, which women shared with men, 
‘no living child’ and ‘no adequate medical services’ were significantly 
associated with cognitive impairment for women as well.  
Besides the variables of interests, the results also indicated that age, 
gender (being female), illiteracy, rarely or never have fresh fruit, ADL 
disability, and emotional distress were significantly associated with cognitive 
impairment in most of the models. They partially explained the risk factors of 
having cognitive impairment for the respondents. 
The next chapter concludes the findings of this study. It also link the 
findings of this study to the extant literature on the topic and discuss the 
significance and limitations of my work. Potential developments for further 







Chapter 7 Discussions and Conclusions 
This chapter consists of five sections. The first section reviews research aims 
and analytical approaches. The second section discusses the theoretical and 
empirical significance of this study and the study’s contribution to the 
literature. The third and fourth sections elaborate on the findings and policy 
implications. The final section outlines the limitations of this study and plans 
for future research. 
7.1 Review of the research aims  
China is facing great challenges as its elderly population experiences 
unprecedented growth in numbers and in diagnoses of dementia and cognitive 
impairment (Chen, et. al 2009; National Bureau of Statistics of China [NBSC] 
2015; Qu, Zhuo, Wang & Zhan 2013; Tang & Lv 2006; Zhang 2006). Despite 
the bleak prognosis for the elderly and the families and society that care for 
them, research in China has not kept pace with outcomes such as dementia and 
cognitive impairment; there is no national data on prevalence of dementia 
(Chan, et al. 2013; Dong, et al. 2007). The extant literature on cognitive 
impairment is mainly located in epidemiology with no attention paid to 
socio-economic factors such as poverty or equity in access to public resources 
(e.g., Dong, et al. 2007; Huang, et al. 2005; Li, 2002; Nie, et al. 2011; Tang, 
Guo, Xiang & Huang 1999; Zhang, Chen & Liu 2004). All these studies used 
a single dimensional measure to examine the association between 
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socio-economic status, gender, health services and cognitive impairment 
(Zhang 2010; Zhang 2006; Zhang, Gu & Hayward 2008; 2010; Zhou, et al. 
2003). Moreover, among the small number of studies that adopted a 
sociological approach to examine the relationship between social factors and 
cognitive impairment either used a small survey sample (Chen, et al. 2009; 
Zhang, Liu, Liu, & Liu 2009) or cross-sectional data (Ao & Liu 2004; Xue, 
Qu, Feng & Duan 2011; Yu, et al. 1989).  
 This study fills the research gaps by constructing a multi-dimensional 
index of social exclusion and leveraging a longitudinal national dataset to 
study the relationship (and the potential causation) between social deprivations 
and cognitive impairment. Building on the literature and applying previous 
findings to the unique Chinese context, social exclusion is operationalized as 
having three dimensions: financial deprivation, social isolation, and the lack of 
basic social rights. The composite index of social exclusion ranges from none, 
moderate, severe, or extreme based on the number of deprivations reported by 
the respondents. 
The Chinese Longitudinal Healthy Longevity Survey (CLHLS) was used 
to examine how social inequality works in a multi-dimensional and cumulative 
manner to disadvantage certain subgroups of Chinese elderly and to adversely 
affect their cognitive functioning. The CLHLS uses a Chinese version of a 
well-developed scale to test cognitive function – the Mini-Mental State 
Examination (MMSE) (Folstein, Folstein, & McHugh 1975; Jagger, Clarke, 
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Stone 1995). There are few datasets on aging in China and most of them do 
not have a comprehensive measure for cognitive function. CLHLS is the only 
one that employs MMSE (Code book for 2002-2008/09 longitudinal dataset; 
Gu, 2008; Zeng, Liu, Zhang & Xiao 2004: preface: III; Zeng, Vaupel, Xiao, 
Zhang & Liu 2001). In the analyses, two approaches were used–the Heckman 
Selection Model (HSM) and the individual-level Fixed Effects Model (FEM). 
7.2 Significance of this study and its contribution to the literature 
This study makes both theoretical and methodological contributions. 
Theoretically, this study is among the first to construct social exclusion to 
address the cumulative effect of lack of social resources on cognitive function 
in the Chinese elderly. Findings indicate that social exclusion as multiple 
deprivations have a cumulative effect on cognitive impairment, which means 
that the effect of social exclusion is bigger than a simple accumulation of the 
effect of a single deprivation on cognitive impairment.  
In the literature, the effect of financial deprivation and lack of basic social 
rights in the Chinese context is missing. Therefore, my study also examined 
the effects of each individual dimension of social exclusion on cognitive 
impairment. For the first time, financial deprivation (measured by family 
income per capita, housing property, and self-reported financial status), and 
lack of access to basic retirement benefits (i.e., pension, public medical 
insurance,) were adopted to examine their effects on cognitive impairment. 
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These findings fill in the gap in the Chinese literature and help us to further 
understand the relationship between certain individual deprivations and 
cognitive impairment. 
Another significant contribution of this study is that I further examined 
the effects of social exclusion on rural/urban and male/female sub-groups. 
Understanding the issues in these sub-groups is critical because rural elderly 
and female elderly are especially vulnerable due to the hukou system that 
denies rural residents benefits afforded urban residents, and the patriarchal 
culture. However, no study had explored how lack of social resources might 
affect cognitive impairment. In addition to exploring the effects of social 
exclusion, I also consider the impact of each individual dimension of social 
exclusion on cognitive impairment for the rural/urban and the male/female 
groups.  
This study is also innovative with regard to the measurement scheme. 
The multi-dimensional indicator constructed for this study has proven to be 
useful and provided further insights for potential policy interventions. The 
results showed that severe levels of social exclusion caused a higher risk of 
cognitive impairment. To our knowledge, this study is the first that 
underscores the importance of the multi-dimensional concept of risk factors in 
studying cognitive impairment.  
Methodologically, this study used a nationally representative longitudinal 
dataset to address the causal relationship between social exclusion and 
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cognitive impairment, in contrast to many previous studies that used either 
regional or small survey sample. 
This study also conducted appropriate tests for the robustness of the 
results by using two analytical approaches, the HSM and the FEM. Studying 
cognitive impairment of the elderly with longitudinal data introduced several 
non-trivial methodological challenges to account for sample attrition due to 
mortality and potential endogeneity due to the presence of potential and 
unobserved covariates. The first issue had to be addressed because mortality is 
highly associated with cognitive impairment (Gao, et al. 2014; Griva, et al. 
2010; Jagger, Clarke & Stone 1995; Sachs, et al. 2011). Therefore, this study 
adopted HSM to address sample attrition due to death. I used the interviewer’s 
evaluation on the respondent’s health status as the exogenous variable in the 
HSM, which worked very well. This provides a good example for future 
studies on similar topics with sample attrition due to mortality. It is very 
difficult to find a variable that only affects mortality but not cognitive 
impairment because these two symptoms are highly correlated. In the analyses, 
the exogenous variable worked very well, so HSM could successfully address 
sample attrition. In most of the HSM analyses, the Wald test of independent 
Equations 𝜒2 was significant, which means there is a selection issue in the 
two-stage model. Moreover, the exogenous variable was always highly 
significant in the second stage of HSM (the selection model), which means the 
interviewer’s evaluation on the interviewee’s health status was significantly 
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associated with mortality.  
The other concern of endogeneity was addressed by using the 
individual-level Fixed Effects Model (FEM). Since my study is about 
cognitive impairment, which has its roots in biology, I adopted 
individual-level FEM to address the effect of time-invariant variables that 
could not be captured in the dataset, such as genetic factors. The adoption of 
individual FEM also provides direction for future studies on similar topics that 
use a longitudinal dataset.  
7.3 Discussion of the findings  
This study finds that the composite index of social exclusion showed the 
cumulative effect of multiple dimensions of social exclusion are particularly 
detrimental to cognitive function. Using social exclusion framework, I found 
that in the baseline of the analytical sample, 19.6 percent of the elderly 
experienced social exclusion. Based on the construction of social exclusion in 
this study, 17.08 percent of the sample fell into moderate social exclusion level, 
which meant respondents suffered from any one of the three types of 
deprivations. Of the remainder, 2.26 percent were determined to suffer severe 
social exclusion, meeting two of three criteria; and 0.26 percent were in 
extreme social exclusion, suffering all three deprivations. However, the 
sub-group analyses showed that 3.14 percent of the rural elderly suffered 
severe and extreme social exclusion. More importantly, my study found that 
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rural women were the most vulnerable group and suffered from the highest 
rate of cognitive impairment. Some 20.36 percent of rural elderly females in 
2002 had cognitive impairment, 24.93 percent in 2005, and 27.53 percent in 
2008/09. Meanwhile, 3.13 percent of rural elderly women reported social 
exclusion in 2002; of those respondents, 0.4 percent reported extreme social 
exclusion. This indicates a large and vulnerable group with concentrated 
disadvantages. 
Using the Heckman Selection Model (HSM) and individual Fixed Effects 
Model (FEM), this study found that both moderate level and severe/extreme 
levels of social exclusion increased the risk of cognitive impairment 
(Hypothesis 1), with robust results on the severer level of social exclusion. 
Individuals in poverty were more likely to have cognitive impairment 
(Hypothesis 2). In terms of social isolation, my study found that lack of 
participation in social activities and nobody to seek support from were 
associated with higher risk of cognitive impairment (Hypothesis 3). Lack of 
basic social rights was associated with a higher risk of cognitive impairment 
(Hypothesis 4). Being a rural resident and a woman were associated with a 
higher risk of cognitive impairment (Hypothesis 5, Hypothesis 6). The HSM 
and individual FEM further indicated that older rural females were at a 
significantly higher risk of being cognitively impaired than others. This 
finding should alert researchers and policy makers to pay specific attention to 
the well-being of this group (Hypothesis 7).  
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For the association between different dimensions of social exclusion and 
cognitive impairment, income was found to be a significant variable 
associated with cognitive impairment in both HSM and FEM. A higher income 
was associated with a lower risk of cognitive impairment. This finding was 
consistent with previous studies in the West (Kalaria, et al. 2008; Mani, 
Mullainathan, Shafir & Zhao 2013; Parker & Philp 2004), and a few studies in 
China (Chen, et al. 2009; Wang & Jiang 2002; Yi & Kang 2008). 
In terms of social isolation, in both HSM and FEM, “lack of participation 
in social activities” and “nobody to seek support from” were found to be 
significantly associated with cognitive impairment. The association between 
lack of participation in social activities and cognitive impairment was 
consistent with previous studies (Hong et al. 2003; Gu & Qiu 2003; Qu, Zhuo, 
Wang & Zhan 2013; Wang & Jiang 2002; Zhang 2010; Zhang 2006; Zhang, 
Liu, Liu & Liu 2009). Among the few studies that examined how 
intergenerational communication and seeking help were associated with 
cognitive impairment, Li (2007) found that compared to those elderly who did 
not have anyone with whom to chat, those who talked to family members 
reported a better life quality. The findings from my study are consistent with 
Li’s and showed that family support acted as a protective factor for cognitive 
function in the elderly. Intergenerational relationships were insignificant for 
both HSM and FEM when demographic characteristics were added into the 
models as control variables. This means that age has a strong effect on 
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cognitive impairment (gender and educational level were not included in the 
FEM).  
In terms of basic social rights, HSM showed that those with “no 
retirement benefits” suffered from higher risks of cognitive impairment. The 
FEM showed that “no adequate medical services” was positively associated 
with cognitive impairment. Since there was no previous research on how basic 
social rights are related to the mental health of the elderly, this study is the first 
to make this connection between social welfare and cognitive impairment. 
In addition to the variables of interests, I also find that some mediating 
variables, such as “never or rarely take fresh fruits,” having “ADL disability,” 
and having “emotional distress,” increase the risk of having cognitive 
impairment cross the aging Chinese population. The effects of these three 
mediating variables are found in both HSM and FEM.  
In analyses on rural and urban groups, this research found that elderly 
rural women were the most vulnerable group of seniors, suffering from the 
highest percentage of social exclusion and cognitive impairment, with 27.86 
percent reporting social exclusion and 20.36 percent reporting cognitive 
impairment in 2002. Overall, 24.51 percent of rural elderly and 22.94 percent 
of all female elderly reported social exclusion. Rural elderly and female 
elderly were also found to have a higher risk of cognitive impairment 
compared to their urban and male counterparts.  
For the rural/urban group, both HSM and FEM indicated that severe and 
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extreme levels of social exclusion were positively associated with cognitive 
impairment for both the rural and urban elderly. In the FEM, moderate social 
exclusion was significantly associated with cognitive impairment for the rural 
elderly, but insignificant for the urban elderly, after controlling for all 
covariates. This indicates that the rural elderly are more susceptible than their 
urban counterparts to cognitive impairment as a result of social exclusion due 
to a lack of coping resources. These findings support the argument that there is 
a severe disparity in health between the rural and urban elderly (Anson & Sun 
2004; Li, Zhang & Tian 2006; Zimmer, Wen, Kaneda 2010). 
For the variables on social exclusion, both HSM and FEM found that 
income is significantly associated with cognitive impairment. Low family 
income per capita contributed to the risk of cognitive impairment for both 
rural and urban elderly. 
Besides income, “lack of participation in social activities” was found to 
be associated with cognitive impairment in both HSM and FEM for rural and 
urban elderly. This indicates that social engagement is a crucial factor in 
protecting cognitive function, consistent with previous findings.  
For the detailed aspects of social exclusion, the FEM for rural elderly 
indicated that extreme isolation from family relationships (i.e., no living child, 
no one to count on for support) and inadequate medical services were risk 
factors for poor cognitive function. For the urban elderly, the variables 
‘spouseless’ and ‘did not co-reside with child and did not receive frequent visit 
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from child’ were the risk factors for cognitive impairment. The impact of 
having “no living child” became insignificant for the urban elderly after 
controlling for age and residence. This finding showed that family and social 
support are both important to protect cognitive function, which is consistent 
with previous studies (Gu, Dupre, & Liu 2007; Yu 2011), but that the rural 
elderly face much more extreme risks when faced with social isolation. 
    For elderly men and women, both the HSM and FEM models suggested 
that social exclusion was more likely to have negative effects on women than 
men. Severe and extreme social exclusion was positively associated with 
cognitive impairment for women in both HSM and FEM, but not for men. In 
the FEM, moderate social exclusion was associated with cognitive impairment 
for both elderly men and women, but the odds of being impaired were 1.8 for 
women and 1.41 for men. The odds of cognitive impairment for women in 
severe and extreme social exclusion were 3.74 in relation to women who did 
not report social exclusion. For males, severe and extreme social exclusion 
was insignificant in Model 2. These results indicate that for women, financial 
and social supports, as well as basic social rights, are crucial coping resources 
for cognitive function. However, men seem to have more resources besides 
these to cope with cognitive impairment. 
For the detailed aspects of social exclusion, both the HSM and FEM 
found that ‘lack of participation in social activities’ is positively associated 
with cognitive impairment for both men and women. This finding is consistent 
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with previous studies (Hong, et al. 2003; Lynch, Kaplan & Shema 1997; 
Zhang 2010). In the FEM, income was found to be significant for both men 
and women. Given the fact that there was no previous research that examined 
the relationship between income and cognitive impairment in the Chinese 
context, this finding raises the importance of exploring this issue further.  
Besides this shared risk factor, for men, the FEM showed that being 
spouseless was less likely to cause cognitive impairment. Previous studies 
have found that marriage protected cognitive function (Ao & Liu 2004; Zhang 
2006), but these studies did not examine the possible interaction between 
gender and marriage. Therefore, the findings of this study suggest that future 
research take a closer look at the benefits of marriage to cognitive function 
from a gendered perspective. For men, ‘nobody to seek support from’ was 
positively associated with cognitive impairment in the FEM. For women, ‘no 
living child’ and ‘inadequate medical services’ were positively associated with 
cognitive impairment. It seems that older women rely more on their children 
and the social welfare system than do men.  
Furthermore, mediating effects are found in some sub-groups. The FEM 
for rural and urban groups indicated that “rarely or never have fresh fruit,” 
“ADL disability,” and “emotional distress” were the mediators for social 
exclusion and cognitive impairment. Both the HSM and FEM showed that 
“rarely or never have fresh fruit,” “ADL disability,” and “emotional distress” 
were risk factors for cognitive impairment among males. These mediating 
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effects diminish the effect of social exclusion for males. For females, the 
results in HSM and FEM demonstrated that “rarely or never have fresh fruit,” 
and having “ADL disability” were risk factors for cognitive impairment, but 
they did not explain much of the effect on social exclusion. After having all 
covariates in the models, being moderately and severely/extremely socially 
excluded was still significantly associated with cognitive impairment. 
7.4 Policy implications of this study 
The findings of this study have critical implications for policy makers. 
Social exclusion is found to pose substantial risks of cognitive impairment, 
which comes at a high cost for both individuals and society as a whole. Every 
individual in a society, either in a direct way or through taxes to support public 
welfare, pays the cost, according to former Prime Minister of the United 
Kingdom, Tony Blair (Social Exclusion Unit 2001). This is partially due to the 
fact that dementia is incurable, and taking care of someone with dementia 
requires a lot of effort on the part of families and society. Government 
involvement is critical in combating social exclusion and its detrimental 
effects. 
First, there is a large and growing number of elderly in China who are 
socially excluded. According to my study, 2.52 percent of the Chinese elderly 
were in severe and extreme social exclusion in 2002. This represented 
approximately 3 million elderly in China reported extreme social exclusion in 
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2002 based on the 2010 Census21 If you add those reporting moderate social 
exclusion, that number swells to 8 million. Given the increasing elderly 
population and the changing family structure, that number has only grown. 
Nowadays, there is an increasing number of empty-nesters in urban centers 
and left-behind elderly in rural areas, which means many older individuals are 
living alone. Resources to reduce the risks faced by this aging population need 
to be identified and employed.  
Second, this study found that the rural elderly and female elderly were 
the more vulnerable groups compared to the urban elderly and male elderly. 
Rural women were the most vulnerable group with the highest percentage of 
social exclusion and cognitive impairment reported. These findings call for 
special attention. The weighted descriptive analysis in Chapter 4 demonstrated 
that 21.37 percent of the rural elderly reported moderate social exclusion, 2.78 
percent of the rural elderly reported severe social exclusion, and 0.36 of the 
rural elderly fell into the extreme social exclusion category. For women only, 
19.93 percent reported moderate social exclusion, 2.72 percent reported severe 
social exclusion, and 0.29 percent fell into the extreme social exclusion 
category. 
Rural women were the most vulnerable of all. Based on my findings, 3.53 
percent of rural women reported severe and extreme social exclusion. If this 
percentage is applied to the 2010 Census data,22 it represents about 1.2 million 
                                                        
21 http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/indexch.htm. This link was accessed on Jan. 20, 2016. 
22 http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/indexch.htm This link was accessed on Jan. 20, 2016. 
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rural females. Based on Table 4.9, 3.53 percent of rural women reported severe 
and extreme social exclusion in 2002. This meant that about 1.2 million rural 
women were in severe and extreme social exclusion based on the 2010 Census 
data23. Today, this figure is much higher because of the increasing senior 
population and the changing family structure; there are fewer children to care 
for elderly parents and as spouses die and children move away, more and more 
seniors are left to fend for themselves. Low income, lack of basic social rights, 
and lack of social support were the main risks factors for rural elderly and for all 
women. Policy implications are significant. 
Disparities in outcomes for men and women, rural and urban elderly can be 
attributed largely to the hukou system and its inherent inequities in education. 
Policy makers should consider reforms to the urban-rural benefits system that 
shift resources to where they are most needed to improve the health facilities 
and welfare services in rural areas. Increasing access to education, particularly 
for women, is another crucial means to reduce the disadvantage to the rural 
elderly. 
This study examined the effects of all three aspects of social 
exclusion—financial support, social support, and basic social rights on 
cognitive function. Results from this study indicate that beyond these three 
resources, the rural elderly and elderly women had little else to help them cope 
with their predicament. In the long run, empowering women and the rural 




population by improving access to education is another way of reducing their 
vulnerability to cognitive impairment as both previous literature and my study 
found that education is one of the critical determinants for cognitive function 
(Zhang, Gu & Hayward 2008; Zhang, et al. 1990). 
This study found that participation in social activities is an important 
means of maintaining cognitive function, but that a weakening of 
intergenerational support makes those social connections and activities 
difficult. Social support networks are needed to fill the breach left by absent 
family members. Therefore, the local government and communities should set 
up more favorable conditions for the elderly to participate in social activities.  
It is imperative to eliminate poverty and to provide financial assistance, 
health insurance and health services for the rural elderly. This study found that 
low income was positively associated with cognitive impairment. A plethora 
of research has shown that poverty leads to poor health outcomes (Chen, Yang 
& Liu 2010; Frytak et al. 2003; Huisman, et al. 2013; Yeung & Xu 2012). 
Furthermore, poverty is often associated with a lack of medical insurance and 
services (Wu & Zhang 2005; Zhang, Chen & Liu 2004). 
      Overall, the findings of this study show that in China, the rural elderly 
and elderly women are at highest risk for cognitive impairment. The 
government and society should pay more attention and provide more financial, 
social, and institutional support to the elderly who are not eligible for certain 
social welfare, and particularly to the enormous and increasing number of 
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elderly in rural China. Failing to do so, the rapidly ageing population and 
increasing morbidity of cognitive impairment in the elderly will post major 
healthcare challenges to China in the coming years.    
7.5 Limitations of the study and plans for future research 
There are some limitations in this current study. The first one is about the 
cut-off point for MMSE. It is important to acknowledge that although MMSE 
has been widely used as a tool to detect cognitive impairment across 
disciplines, the most appropriate method to define cut-off points for cognitive 
impairment in MMSE is to incorporate the test of MMSE with a clinical 
diagnosis of dementia. Therefore, due to disparities in biological factors or 
educational levels, it is possible that the cut-off points vary across population. 
However, in social sciences, only few studies have had the privilege of having 
both MMSE test and incorporated it with clinical data (Anstey, et al. 2013; 
Clarke, Jagger, Anderson, Battcock, Kelly & Campbell Stern 1991; Croxson & 
Jagger, 1995; van den Hout, Ogurtsova, Gampe & Matthews 2014).  
The CLHLS data did not include the clinical diagnosis of dementia, thus 
this study could not calculate the optimal cut-off point in MMSE for defining 
cognitive impairment. Even though this study could not calculate the optimal 
cut-off point for defining cognitive impairment, the adoption of 24 in MMSE 
score was chosen after a careful scrutiny of the relevant literature. My study 
adopted the conventional cut-off point of 24 recommended by the CLHLS 
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research group (Research Group of Healthy Longevity in China 2000), which 
has been widely used in previous studies (Ao & Liu 2004; Li, Huang & Liu 
2007; Lu & Li 2015; Wen & Gu 2011). 
Another limitation of the current study is that I could not further 
differentiate cut-off points for people with different educational level. 
Educational level has been found to be a determinant on the MMSE score 
(Zhang, Gu, & Haywad 2008; Zhang, et al. 1990), and individuals with higher 
education have a higher MMSE score as a cut-off point for cognitive 
impairment (Li & Chen 2006). However, this study could not use the optimal 
cut-off points for the study sample with different educational levels. This 
limitation restricted my analyses.  
Second, the findings on intergenerational relationships did not show 
any significant associations with cognitive impairment. However, previous 
studies did find that intergenerational support, in terms of co-residence and 
frequent visits, reduced the risk of cognitive impairment for the elderly (Ao & 
Liu 2004; Zhang 2006). The reason for the insignificant association in this 
study could be due to the measures on intergenerational relationships. In the 
current Chinese context, due to the shrinking family size and migration, 
physical attendance of adult child(ren) is not the only way of measuring 
intergenerational support. Studies in other Asian countries indicate that mobile 
phones and the internet often play an important role in providing emotional 
and instrumental support to the elderly (Sudnongbua, LaGrow, & Boddy 2010; 
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Knodel & Saengtienchai 2007; Kreager 2006) and act as an effective 
substitute to physical attendance.  
Third, improvements could be made in the measurement of social 
exclusion and covariates in the models. The conceptualization and 
operationalization of social exclusion need to include additional deprivations. 
Moreover, given the complexity of the pathogenies of cognitive impairment, 
the analysis could incorporate more control variables in the models, especially 
when examining the causations between social exclusion and cognitive 
impairment.  
Fourth, there are some limitations in the HSM and the individual-level 
FEM. The HSM is a full parametric model with restrictions on the normality 
of the dependent variable. However, the distribution of MMSE score is not a 
normal distribution. Therefore, I could not use the original HSM in which the 
dependent variable is a continuous variable. I had to recode the dependent 
variable into a binary variable and use the Probit Heckman Model. This 
transition certainly loses some information in the dependent variable. For the 
FEM, there might be potential endogeneity concerns introduced by omitted 
variables. As long as these omitted variables are time invariant, the FEM will 
successfully remove this endogeneity problem. However, the FEM cannot 
correct for time-varying omitted variables, such as the effect of certain 
diseases associated with cognitive impairment. This is a limitation that 
prevents me from making conclusive remarks about causality. In future 
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research, I plan to employ other quasi-experimental methods such as 
propensity-score matching, to address such concerns. 
The limitations of this study suggest that there are four approaches that 
future research might take. First, at the data collection stage, future research 
would be wise to incorporate both clinic diagnosis of dementia and MMSE so 
that clinical findings facilitate the definition of cognitive impairment. The 
ROC curve analysis can be used to calculate this optimal cut-off point from 
MMSE (Fawcett 2006; Hanley & McNeil 1982; Metz 1978; Swets 2014). If 
there is an optimal cut-off point from MMSE for defining cognitive 
impairment in the specific sample, one can further develop different cut-off 
points for elderly with different educational levels.  
Education is one of the essential factors is associated with cognitive 
function. Therefore, taking educational level into consideration while defining 
the cut-off points will greatly improve our understanding of how social 
exclusion as well as different aspects of it affects cognitive impairment for 
different educational groups.  
Second, more exploration needs to be done to better understand the 
relationship between social exclusion and cognitive impairment in some of the 
most vulnerable groups, such as the rural elderly women. The measure of 
social exclusion could be verified based on the characteristics of this specific 
group. For example, being spouseless might have a different impact on 
individuals who live in cities than on those who live in rural areas. For my 
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current study, I gave each dimension of social exclusion the same weight 
across my analytical sample, which might over-estimate or under-estimate the 
effects of some factors on cognitive impairment for different sub-groups. 
Third, future studies might explore adding additional variables to the 
models. Since the pathogenies of cognitive impairment are complicated, more 
control variables, such as social stigma and cultural neglect of the demented 
elderly (Bruens 2013; Fishe 2013), may provide a more accurate picture of the 
association between social exclusion and cognitive impairment.  
Fourth, when measuring intergenerational support, researchers need to 
look beyond bygone standards such as intergenerational co-residence to more 
modern means of support via telephone calls and internet correspondence. It is 
important to incorporate these means of keeping in touch and to estimate their 
effect on the mental health of the elderly.  
7.6 Conclusion 
This is the first study that uses a multi-dimensional composite index of social 
exclusion to explore its association with cognitive impairment. The study, 
based on a nationally representative dataset in China, the CLHLS, found that 
social exclusion is an essential factor in determining cognitive impairment in 
the elderly Chinese population. Moreover, given the specific characteristics of 
the Chinese hukou context, this research took a close look at the effects of 
social exclusion on two sub-groups: the rural/urban elderly and male/female 
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elderly. This study articulates the importance of adopting multiple dimensions 
of social inequality when studying its effects on health inequities. This 
importance is underscored by the findings that rural elderly are particularly 
vulnerable to social exclusion and cognitive impairment. Elderly rural women 
are the most vulnerable group in China, demonstrating a relatively high 
likelihood of being in poverty, spouseless, with a lack of access to pension and 
public medical insurances. 
This study also found that all three aspects of social exclusion 
examined— financial support, social support, and basic social rights—are 
essential resources for healthy cognitive function. Low income and lack of 
participation in social activities were critical factors for cognitive impairment 
across groups. However, no living child and lack of basic social rights were 
more crucial for women and rural elderly but not for men and urban residents.   
This study contributes to the theory and methodology in studying ageing 
and health. The theoretical framework of this study, including construction of 
the concept of social exclusion, does not merely fit the Chinese context but 
can be applied to other societies where the elderly suffer from financial 
deprivation, social isolation and inadequate medical resources. Using HSM 
and FEM to deal with sample attrition due to high mortality rate and 
endogeneity in a longitudinal dataset worked well in addressing these issues. 




This study finds that a significant number of Chinese elderly suffer social 
exclusion. They lack financial resources, live in isolation, or lack access to 
retirement benefits and public insurance. They are at a higher risk of cognitive 
impairment. Low family income, nobody to seek support from, and lack of 
participation in social activities are significant factors associated with 
cognitive impairment. 
Among the aging Chinese population, the rural elderly and the female 
elderly have fewer social resources and are more likely to suffer social 
exclusion, which puts them at a higher risk of cognitive impairment than their 
urban and male counterparts. Elderly rural women are at greatest risk for 
social exclusion and cognitive impairment. Moreover, they share the highest 
percentage of almost every individual dimension of social exclusion.  
The Chinese society has to provide resources so that the elderly and their 
caregivers can cope with the challenges ahead. Addressing poverty among 
seniors to raise SES, improving elderly residents’ engagement in family and 
community, and upgrading the social welfare system are critical means to an 
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